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HISTORY OF SURGERY
FOOT BINDING IN CHINESE WOMEN
H. S. Y. FANG, M.Ch.Orth., F .R .C .S.(E .), and F. Y. K. YU, M.B., B.S.,*
Hong Kong, China

I ntroduction
T hroughout the centuries many famous
writings have appeared in literature, both
in Chinese and in other languages on the
various aspects of foot binding, a remark
able form of fashion that had existed in
China for over a thousand years. This
article is intended to be a present-day re
view of this peculiar and unique man-made
deformity which is now rapidly becoming
obsolete, for women who still possess such
deformed feet are on the verge of disap
pearing completely from our midst.
H istory

There is great uncertainty as to when this
custom first started.2' 10 The ancient lyrics
mentioned Tangee, wife of the last Emperor
of Shang Dynasty, who had her feet
wrapped in strips of cloth as early as 1700
B.C. During the time of Confucius, 551-479
B.C. there were paintings of women with
small pointed feet. Ssu Ma Chien, the
historian of Han Dynasty, 145-85 B.C.
described dancers wearing pointed slippers.
In the reign of Nan Chi, Tung Kwan Hou,
499-501 A.D. one of the rulers of the Six
Kingdom Dynasty 420-589 A.D. the palace
floor was inlaid with gold in the shape of
the lotus flower. The king had his wife
Pan Fei dance on it, and remarked on the
perfect similarity of her feet to the floor
designs, and hence the name Golden Lotus
became common usage in the description of
the feet of Chinese women.
The wife of Emperor Ming Huang, 712755 A.D. of the Tang Dynasty, 618-907 A.D.
Yang Kwei Fei, one of the most beautiful
women in Chinese history was said to have
a pair of feet measuring only three T’sun
(approximately four inches). The most
“ From the Department of Surgery, University of
Hong Kong.

generally accepted belief is that the foot
binding practice started in the court of
Li Hou Chu, Emperor o f Southern Tang,
961-975 A.D. who ordered a court enter
tainer Lady Yau Niong to have her feet
bound with white silk so as to produce a
celestial effect as she danced on the stage.
During the feign of the Sung Dynasty,
960-1280 A.D. there was already indisput
able evidence that foot binding had become
a common practice in the north of China.
It seems probable that singing and danc
ing girls were the first women to start
binding their feet and that the practice
originated in the palaces and capital cities
which were then in the great Asian Plains
in the north of China. This spread gradu
ally to the south and the coast and grew
into a national custom, principally through
the spreading of the news by travelling
salesmen, storytellers and minstrels, who
wandered from town to town and into the
smallest villages.
I ncidence

Most historians would agree that before
the tenth century foot binding practice was
rare and sporadic.4 It slowly became popu
lar among the Imperial household and
ladies of the entertainment profession. After
the tenth century the practice gradually
spread into a national custom. This came
to a climax in the Ching Dynasty of the
17th century when nearly all Chinese
women had. their feet bound.
Rebellious outbursts against such prac
tice, which was considered cruel and im
practical occurred periodically even as
early as the Sung Dynasty in the 11th
century, but these developed into more
powerful and organized movements at the
end of the Ching Dynasty in the 19th
century and it took nearly half a century
to finally abolish this deep-rooted custom.
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Fig. 1.—This particular pair of bound feet shoes is about 150 years old and had actually
been worn by a girl of 12. Notice the raise in the heel (numerals represent inches).

Fig. 2.—Bound feet shoes viewed from the top.

P r o pa g a tio n

of the

C u st o m

It is truly remarkable that such a painful
and difficult practice could exist for over
a thousand years. Our own views are sum
marized as follows.
1. Beauty an d Fashion
Women have always been considered the

fairer sex and all that is delicate, soft and
slender is associated with them. Thus a
pair of small slender feet have always
been a symbol of feminine beauty and fair
ness. Feet that had undergone binding
accentuated these qualities. Moreover, be
cause of the binding, shoes required a
raised heel, and women with such feet
were said to move much more slowly and
softly, with additional grace and dignity,
and so despite hardships and pain, foot
binding rapidly became a great fashion
amongst Chinese women.
The praise of bound feet is well illus
trated in a poem by Su Tung Po, a poet of
Sung Dynasty, described by Lin Yutang
(a contemporary Chinese author) as the
“Gay Genius”. He wrote “. . . the beauty
of their slender shapes and their charms
are beyond human words; they would be
better appreciated if she danced on the
palm of your hand.” Indeed the foot bind
ing practice had developed into a great art.
It was recorded that in the Ching Dynasty,
in the cities of Lan Chow and Tai Tung
in the north of China, annual contests were
held to choose the best shaped bound feet.
2. Social Standard
When this practice became a nation-wide
custom it soon developed into an obses
sion and compulsory accomplishment with
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women. The shape of feet was considered
an essential criterion in the judgment of
beauty. And because of the fact that be
fore the turn of the present century Chinese
marriages were customarily the result of
prearrangement, directly or indirectly be
tween the parents of both parties and not
the outcome of love and courtship, girls
whose feet were not bound were considered
crude and barbaric and could hardly be
married off.
3. Submission and Chastity
In ancient Chinese society parents were
almighty and men were the masters inside
and outside the house. Because bound feet
were considered to be an indispensable
accomplishment, parents carried out what
they themselves thought was best for their
daughters, despite their tears and cries.
Women with bound feet could hardly walk
and so they had to stay indoors. Thus were
they kept out of temptation and mischief as
the men so desired. This is probably not one
of the primary objects for the introduction
and propagation of the foot binding
practice.
M o rbid A n a t o m y

T he External Features
The contour of bound feet of Chinese
women is not unlike the acquired type of
calcaneo-cavus foot of paralytic origin. The
most prominent part of the foot is the heel.
The hindfoot which makes up one-third
of the normal foot is here bigger than the
forefoot in almost all the dimensions. The
normal incline of the forefoot which is
about 30° to 40° as measured from the
plane of the ankle joint is here acutely bent
downwards at the mid-tarsal joints, making
an incline of about 60° to 80° so that the
heads of the metatarsals are now closely
approximated to the heel. As a result the
mid-tarsal bones are excessively wedged
presenting as a lump over the dorsum of
the foot. The sole of the foot is greatly
foreshortened and appears as a deep groove
or furrow between the forefoot and the
heel. The forefoot and all the toes appear
attenuated and somewhat mummified. The
big toe tapers gradually to its tip and is

Fig. 3.—A lotus flower bud. Notice the similarity
between this and the bound foot.

usually inclined outwards ( hallux valgus).
The first metatarso-phalangeal joint is dorsiflexed to about 30°. The outer four toes
are bent and flexed under the sole to a
different extent along an imaginary line
joining the base of the 5th metatarsal to
the tip of the big toe, so that the forefoot
is shaped like an inverted cone, with the
tip of the big toe at its point.
On standing, the forefoot which is being
acutely flexed downwards is usually at a
lower level than the heel, and this accounts
for the necessity of wearing raised heeled
shoes or boots. Weight is borne on the
heel, the ball of the big toe and the dorsal
surfaces of the rest of the toes which are
being folded against the sole. The outer
border of the foot almost does not exist.
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Fig. 5.—The dorsum of the bound foot.
Fig. 4.—Sole of the bound foot. Notice the
clawing of the outer four toes. The little toe is
turned 90° from its axis.

Skin
The skin covering the forefoot and toes
where most of the pressure is exerted in
the process of binding, is thin and shiny.
There may be scars over the bony points
which have resulted from previous ulcera
tions due to pressure necrosis or circulatory
disturbances. The skin of the extensor
surfaces of the outer toes is usually cornified
because of weight bearing. There is little
or no subcutaneous tissue on the dorsum of
the foot and the webs of the toes are
usually unhealthy and infected.
Ligaments
The interosseous ligaments on the dor
sum of the foot are thin and attenuated.
The Achilles tendon is elongated and
stretched into a broad thin band covering
the posterior aspect of the ankle joint and
is attached to the tuberosity of the cal-

caneum which is being depressed down
wards to become the inferior aspect of the
bone. The plantar fascia is grossly con
tracted and shortened. The interosseous
ligaments on the plantar aspects are short
ened by a process of adaptation during
growth. These ligaments are thick and
strong and offer great resistance to attempts
at restoring the normal form of the foot.
Muscles
The intrinsic muscles of the foot show
marked atrophy and are almost reduced
to fibrous bands. The muscles of the leg
are also found to be wasted in dissected
specimens.
Joints
There is marked dorsiflexion of the ankle
joint in the erect position. The lower end
of the tibia articulates with the anterior
half of the body as well as the neck of
the talus. Movement of the ankle joint is
still remarkably free. There is gross stiff-
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ness of the tarsal joints and in dissected
specimens, there is evidence of arthritic
changes and occasional fibrous ankylosis.
The joints of the outer four toes which
are acutely flexed into the sole, have
adapted to their deformed manner and
cannot be straightened, even by force. All
the cases that we have examined have some
degree of hallux rigidus in the first metatarso-phalangeal joint.

Bones
This will be described in detail under
“Radiological Appearance”.
Radiological Appearance

Individual bones of the foot alter but
slightly in shape, yet the distortion is con
siderable. There is a generalized rarefaction
as well as thinning of the cortex. The
tuberosity of the calcaneum is depressed
downwards so that the long axis of the bone
is more or less vertical. In the erect posi
tion, a woman with bound feet would be
standing on the posterior surface of the
bone instead of its inferior surface; and
the superior surface of the calcaneum
comes into alignment with the posterior
surface of the tibia. The talus lies almost
horizontally and the plane of the ankle and
subtaloid joints are almost parallel. The
navicular bone articulates with only the
lower half of the head of the talus which
appears to be subluxated dorsally. The cal
caneal or Bohler’s angle (the angle made
by a line drawn through the subtaloid joint
and that along the superior margin of the
calcaneum, normally measuring about 40°)
is, in this state, widened to over 60°, owing
to the downward bending of both the cal
caneum and bones of the forefoot. The re
maining tarsal bones are markedly wedged
inferiorly, so much so that the base of the
fifth metatarsal nearly touches the front
of the calcaneum. The metatarsal bones are
thin and attenuated and each one is shorter
than the other proceeding from the first
metatarsal outwards, so that the fifth meta
tarsal is only about half the length of the
first. The heads of the metatarsals are
closely approximated to the calcaneum.
The outer metatarsals are almost vertically
placed. The phalanges of the toes, with

Fig. 6b.
Fig. 6a and 6b.—The outer and inner aspects
of bound foot.
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Fig. 7.—Lateral view: the calcaneum and the 5th metatarsal are almost vertically placed.

the exception of the great toe, are markedly The materials used are bandages made
atrophic and deformed. They are deviated of silk or cotton, according to the wealth
outwards and are acutely flexed down of the family. Each bandage measures one
wards and inwards into the sole of the foot. to three inches wide and three to five feet
long. Usually, two or more bandages are
required for each foot. The size and num
T echnique of F oot Binding
ber of strips required varies according to
It is interesting to note that the method the
size of the foot and the amount of
used to produce bound-foot since a thou tension
to be exerted.
sand years ago is very similar to the way The first
of the binding process
modem orthopaedic surgeons would correct begins with stage
moulding and coning
certain foot deformities.9 In either instance, of the forefoot.severe
Following
manipu
the process requires repeated moulding and lations and bandaging overrepeated
a
course
of one
a long course of strapping and bandaging, to two years, the forefoot is being success
except that in the latter, we allow natural fully shaped. Then, during the next two
growth of the foot to proceed, whereas in
the case of bound feet, growth is deliber or three years, the second stage is carried
ately restricted and the foot is made to out. This consists of strongly flexing the
reshape according to its new confinements. forefoot against the heel so that the whole
The process of foot binding is started be foot is made as short as possible and held
tween the ages of two and six years. Girls of in position with bandages applied in the
richer families start binding earlier in order figure of eight manner, holding the heel
to achieve as small and as slender a foot forcibly downwards.
as possible. Those of poorer families who The process of bandaging is extremely
would be required to do manual work, time-consuming and girls of poor families
would start late so that they would be left usually have the layers of the bandages
with a more useful foot.
stitched after applications and let them
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stay on like a cast for as long as several
weeks before re-dressing. The foot-binding
process is associated with great pain and
anxiety. It is considered a great art to be
able to perform the technique with gentle
ness and comfort. Usually, the womenfolk
in families carry out the binding for young
girls. Special technicians are employed
among the wealthier classes. By the age of
11 or 12, girls usually acquire the art of
applying their own bandages. This has to
be continued indefinitely throughout life,
since the unbound foot loses its accustomed
support and becomes painful as a result of
strain on the ligaments which have adapted
themselves to the deformity.
V ariations o f t h e B ound F oot

Bound-foot varies considerably in size
and shape. The length in general ranges
from four to eight inches. The smaller ones
are less than the length of a man’s palm.3’ 4
The shape also varies greatly, from a
simple clawing of the toes to a severe calcaneo-cavus deformity. And in addition,
distortions in other dimensions are occasion
ally resorted to. These are a combination
of adduction and abduction, inversion and
eversion of the forefoot, either symmetrical
or identical in both feet. There are also
instances in which the cone-shaped forefoot
is being tilted upwards. Apart from these
deliberate distortions, women in the pres
ent century who have released their bound
feet at various stages, have various odd
looking feet according to the degree of
previous adaptation of the bones and liga
ments of the feet. The latter group makes
up the majority of such cases seen in
clinics at the present day.
C o m plica tio n s and I I I E ffec ts

1. Circulatory Interference
During the process of binding, especially
by inexperienced hands, pressure sores
commonly occur, and cases ranging from
localized ischaemic necrosis to extensive
gangrene which necessitate below-knee
amputation have been reported fre
quently.7’ 8

Fig. 8.—Supero-inferior view: notice the inclina
tion of all the toes outward and the marked
shortening of the 5th metatarsal.

the feet, fungus infection of toenails and
webs of the toes is almost a constant fea
ture. Also owing to the repeated trauma
of compression and severe kneading and to
the poor nutritional state of the foot, James
Maxwell7 reported a high incidence of
tuberculous lesions involving the feet and
ankles of women with bound feet.

2. Infections

3. D eficiency D iseases and
O steom alacia

On account of the poor hygienic state of

Many articles referred to the high inci-
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dence and the close relationship of osteo
malacia8 and bound feet. The fact that
women with such deformed feet seldom
get any sunshine as they could hardly go
out of doors suggests it is more than mere
coincidence that the rate of osteomalacia
should be so extremely high in the cities
of the great plains of China where foot
binding is most enthusiastically practised.
4. The Awkward Gait
In the old bound-feet women that we
have examined, there is complete loss of
resilience and spring in the gait. They walk
with a stamping gait like wearing wooden
stilts. They have great difficulty in walking
up and down staircases or slopes, and run
ning is almost impossible. As mentioned
previously, many of the feet had marked
flexion of the forefeet which necessitated
the wearing of raised heeled shoes or boots.
Although we have not come across any
bound-feet women under the age of 30,
we feel convinced that when they were
young, their gait was much better balanced
and poised, otherwise the ancient poets
who had written in such great praise of
the beauty and grace of the bound-feet gait
must have had very poor taste.

CARBOLIC ACID 0

Sum m a ry

Vol. 3

and

C onclusions

Foot binding was practised by Chinese
women for over a thousand years. It is only
since the turn of the present century that
this custom has been abolished. The foot
was made small, arched and pointed by
moulding and tight bandaging, starting at
the age of two to six. The primary objec
tive was probably fashion and beauty.
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application of carbolic acid to the wound, to
prevent decomposition of the blood, and so
avoid the fearful mischief of suppuration
throughout the limb. Well, it is now 8 days
since the accident, and the patient has been
going on exactly as if there were no external
wound, that is as if the fracture were a simple
one. His appetite, sleep, etc., good, and the
limb daily diminishing in size, while there is
no appearance whatever of any matter form
“From a letter of Joseph Lister to his father, May ing. Thus a most dangerous accident seems to
27, 1886. Quoted in “Doctors’ Legacy”, Harper have been entirely deprived of its dangerous
element.”
and Brothers, New York.

“There is one of my cases at the Infirmary
which I am sure will interest thee. It is one
of compound fracture of the leg; with a wound
of considerable size and accompanied by great
bruising, and great effusion of blood into the
substance of the limb causing great swelling.
Though hardly expecting success, I tried the
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TRAUMA TO THE HEAD AND ASSOCIATED OCULAR SIGN S0
F. B. WALSH, M.D. and D. L. KNOX, M.D., in collaboration with R. L IN D EN BER G , M.D.,

Baltimore, Maryland, U.S.A.

This paper, originally con ceived as the second Wright M em orial
Lecture, was delivered in Toronto on O ctober 23, 1959. In the
spring of the sam e year, on e of the authors ( F.B.W .) presen ted
the May Lecture in N ew York in which he had gathered basic
information on skull fractures and the dam age which they m ay
inflict to contiguous structures. T he present com m unication
carries the study one step further and deals with infuries to
cranial blood vessels and the resulting ocular signs. T he authors
wish to acknow ledge the full co-operation of Dr. R ichard
Lin den berg1 whose kn ow ledge of the pathology of the central
nervous system is so extensive and w ho is in such a good position
to study traumatic lesions. In this paper the authors have at
tem pted to correlate anatom ical and pathological studies with
clinical sym ptom atology; it is not intended to b e a review o f the
literature or a statistical study o f the subject.
F is t u l a B e t w e e n C akotid A r t e r y
C a vern o us S in u s

and

A r te r io v e n o u s fistula within the cavernous
sinus, essentially an intradural abnormality,
is the commonest cause of pulsating exoph
thalmos. Recently Walker and Allegre2 re
viewed the case histories of 24 patients
seen in the Johns Hopkins Hospital; the
majority of these patients are known to one
of us.
E tiolo g y —It is generally known that
trauma is a factor responsible for rupture
of the carotid artery into the cavernous
sinus, and that in some instances the artery
ruptures spontaneously. From studies on
large series by de Schweinitz,3 Sattler,4
Locke,0 the ratio of traumatic to spontane
ous cases is usually stated as three to one.
In small series this ratio may not obtain.
Trauma may result from a blunt or a perfor
ating injury. Blunt injuries frequently are
associated with basal fracture when the
juxtaposition of the sphenoid bone and the
cavernous sinus is important (Fig. 1).
Roentgenograms often fail to show the
fracture. At times, with or without perfora°From the Wilmer Institute of the John Hopkins
Hospital, Baltimore, Maryland. This work is sup
ported in part by a grant from the U.S. Public
Health Service (B 2410).

tion, the injury has been to the region of
the eye and orbit whence fracture is likely
to extend into the sphenoid bone. Walker
and Allegre remarked on the weakness of
the carotid artery in its intracavernous
portion as a predisposing factor to rupture.
They mentioned Delen’s experimental
studies in which cannulization of the caro
tid with forcible injection produced rupture
of the artery within the sinus. Rupture of
a congenital aneurysm of the carotid within
the sinus sometimes accounts for a carotidcavernous fistula and trauma may rupture
the aneurysm. Quite often it is impossible
to state with certainty that trauma has
produced the fistula, and this is true par
ticularly when months have elapsed be
tween the trauma and the onset of signs
of fistula. For example, in two severely
injured patients we have studied, signs of
the fistula developed in one instance seven
months after the injury, and years after in
the other.
P a th o lo g y

The descriptions of Walker and Allegre
are adequate and are restated here:
“The pathologic anatomy of carotid-cavern
ous fistulas may be divided into (1) the
changes produced by the abnormal vascular
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Fig. 1.—Cavernous sinuses and base of skull. Dura has been removed. (Reproduced
from Clara34 by kind permission of the author.)
circulation, and (2 ) the alterations in the
carotid artery itself. As a result of the arterial
pressure and pulsation in the cavernous sinus,
the latter becomes markedly dilated, its drain
ing channels greatly enlarged and their walls
markedly thickened. The cephalic veins going
from the sinus, having no valves, become dilated
and tortuous. The routes of drainage vary
in the individual cases but the most common,
as described by Wolff and Schmid, is probably
by way of the superior ophthalmic to the
angular, facial, and internal jugular veins (Fig.
2 ). In some cases, however, the path of least
resistance is through the petrosal sinus to the
basal sinus and internal jugular vein. Less
commonly the arterial blood finds its way into
the superior cerebral veins and sagittal sinus,
or by way of the basal vein of Rosenthal to
the vein of Galen and the sinus rectus.
Whichever route is taken the corresponding
vascular channels become dilated and the walls
thickened. These changes may be best demon
strated by angiography, which is an important

diagnostic adjunct in the diagnosis of these
fistulas (Fig. 3 ) . Occasionally it may demon
strate an unusual site of communication in the
neck.
“The local pathology of the carotid artery
varies from practically a complete transection
of the vessel to a minute opening barely
visible (and at times not demonstrable at
autopsy), but commonly it is a hiatus from
3 to 6 mm., which in traumatic cases may
contain a spicule of bone. In some instances
multiple openings are present. The position
of the dehiscence in the carotid artery may
be superior, mesial, or lateral. The position
of the hiatus does not seem to influence the
degree of exophthalmus nor to be related to a
bilateral exophthalmus. Rather the bilaterality
of the exophthalmus is dependent upon the
size of the anterior and posterior intercavernous
or circular sinuses. In many cases these com
munications are said to be too small to admit
the point of a probe. With such stenotic
connections between the two cavernous sinuses
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a unilateral exophthalmus would be expected
most commonly and is found in 80% to 90%
of cases. In this series only two of the 24
patients had bilateral exophthalmus.”
Sy m p t o m a t o l o g y

In 224 cases of pulsating exophthalmos
collected by Martin and Mahon,6 the in
cidence of symptoms and signs was, bruit
191; pulsation 179; chemosis 159; diplopia
76; headache 71; visual disturbances 66.
B ru it—Bruit, or noise in the head usually
is an early evidence of fistula; often it is
present before exophthalmos develops.
With the spontaneously developed fistula
the patient may describe a loud “snap” in
the head followed by a swishing or roaring

sound often referred to one or both ears.
The onset with “snap” is rarely described
in the instance of traumatic fistula. The
bruit may be heard by the physician and
not by the patient, according to Henderson
and Schneider.7 Usually the bruit is heard
best over the eye and temple. It is synchro
nous with the heart beat. Sometimes when
it is heard bilaterally the louder sound usu
ally indicates the side of the fistula. Bilateral
fistulas are rare. Often the bruit can be
abolished or diminished by pressure over
the homolateral carotid artery in the neck.
If at the time of injury the rent in the artery
is filled with clot the bruit is not heard
until the clot is dislodged.
Absence of bruit or failure to recognize
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Endabschnitl tk r C*rot»a interna

dilection. Note occurrence of plaque formation in
the carotid syphon and at areas of branching. (Re
produced from dei Poll and Zucha.35 ( Ry kind per
mission of the publishers).

it when there is swelling of the eyelids,
chemosis or exophthalmos has accounted
for the diagnosis being missed. We have
observed two such cases in which an er
roneous diagnosis of retrobulbar haemor
rhage was maintained for several days in
one instance, and for much longer in
another.
Frequently recognition of a bruit by the
physician, whether or not the patient is
aware of it, establishes the diagnosis. How
ever, a pronounced bruit may occasionally
be heard over the eye when it does not
signify the presence of carotid-cavernous
fistula. In a woman who exhibited thyro
tropic exophthalmos a loud bruit was
heard when the stethoscope was placed on
the left eye. Orbital decompression had
been done on the right. It was noted that
the bruit could be abolished by shifting the
position of the stethoscope, and it could be
lessened or eliminated by pressure on the
carotid in the neck. The patient was not
aware of any noise in her head. Obviously
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the bruit originated in the orbit and was
incited by a particular pressure of the
stethoscope. A bruit may be heard as the
result of an arteriovenous anomaly in the
orbit not involving the cavernous sinus as
in cirsoid aneurysms. These anomalies are
developmental and not dependent upon
trauma, although the patient shown in
Fig. 4 did give a history of injury to the
eye some years before the lid swelling de
veloped. In this case there was no bruit.
It is stated frequently that haemangioma of
the orbit and also retrobulbar haematoma
may be characterized by bruit. No doubt
this is true but as yet we do not have
records of such a case.
Pulsation.—Visible pulsation according to
Martin and Mabon6 was observed in 179
of 224 cases. It has been stated that pulsa
tion is easier to feel than to see in some
instances. In our experience it is easier to
see pulsation in the dilated veins which
may be present in the eyelids than to recog
nize it in the eyeball. Henderson and
Schneider7 pointed out that the tonometer
needle in these cases has a wide swing. In
some instances pulsation of the globe can
be recognized by blurring of the mires of
the keratometer. Pulsations of the globe
without bruit characterize defects in the
orbital roof from whatever cause, such as
neurofibromatosis and encephalocele.
E xophthalm os—Usually this is unilateral
and in the homolateral eye. It may become
bilateral when the intercavernous sinuses
become widely dilated, or if there is a
bilateral fistula but this is extremely rare.
Exophthalmos usually develops after the
bruit has been recognized. It may develop
with great rapidity or it may be delayed
for as long as weeks. Usually the exoph
thalmos progresses and may become ex
treme; the cornea is then uncovered with
disastrous results. Exophthalmos may dis
appear or be greatly reduced within hours
after successful operative intervention.
Meadows8 in discussing intracavernous
aneurysm told of a patient in whom the
aneurysm ruptured and a fistula resulted.
After having manifested classical exoph
thalmos there was spontaneous thrombosis,
and ultimately there was enophthalmos of
a blind eye (Fig. 5).
Contralateral signs in carotid-cavernous
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Fig. 4.—There was history of injury to the left
eye without fracture; four years later the lower lid
swelled. There was no bruit but some pulsation
of vessels in the lids which could be abolished by
pressure over the homolateral carotid artery. At
operation it was shown that pressure over the ex
ternal carotid materially reduced the pulsation and
added pressure over the internal carotid com
pletely abolished it. Both arteries were ligated.
The pulsation was greatly decreased but cross
circulation from the circle of Willis accounted for
its persistence. Later, masses in both lids were
excised and plastic surgery performed. Patho
logical studies showed blood vessels of all sizes,
shapes and description. There were many large,
thick-walled arteries, small arteries, very small
capillaries, small venules and large veins. However,
it presents a picture of an unusual haemangioma.
(From Clinical Neuro-Ophthalmology by Walsh,
courtesy of the Williams & Wilkins Com pany.)

fistula.—Before considering other clinical
features of these fistulas, mention is made
of the infrequent occurrence of contralateral
signs.
We have observed a patient in whom
the bruit heard over both eyes was more
pronounced over the left eye and was
eliminated by pressure on the left carotid
artery. The left eye was not proptosed but
the right eye showed exophthalmos. Both
sixth nerves were paretic, but trauma was
not responsible. Ligation of the left carotid
artery stopped the bruit and improved
the situation generally. In such a case there
must have been an abnormally wide com
munication between the cavernous sinuses,
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and in all probability the superior ophthal
mic vein on the side of the fistula was
thrombosed. Dandy and Follis9 reported
upon a patient who after a fall on the head
developed proptosis of the right eye and
bruit, and later developed proptosis of the
left eye. At the time of examination both
eyes were proptosed, there was bilateral
sixth nerve paralysis and great widening of
veins over the bridge of the nose and about
the right orbit. The optic discs were pale,
with visual acuity 20/50 in the right eye
and 20/40 in the left eye. Pressure over
the left carotid almost completely stopped
the bruit whereas pressure over the right
carotid failed to influence it. Partial occlu
sion of the left internal carotid artery and
later complete occlusion of this vessel were
performed. After each operation there was
reduction in the size of the visible veins.
The left carotid artery was clipped intracranially and the patient died ten hours
later. Figs. 6 and 7 show the appearance of
the patient and some features of the lesion
as seen at the autopsy.

Fig. 5.—Long standing carotid-cavernous fistula
producing extreme proptosis. Patient sought relief
from repeated massive hemorrhages from vessels
in the skin of the right lower eyelid. He refused
operation. (From Clinical Neuro-Ophthalmology
by Walsh courtesy of the Williams & Wilkins
Company.)
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Fig. 6.—Contralateral signs with carotid-cavernous fistula. (From Clinical NeuroOphthalmology by Walsh, courtesy of the Williams & Wilkins Company.)

Ramos and Mount10 described a case in
which the fistula involved the right carotid
artery and the bruit was heard over the left
eye. The left eye was proptosed 2 mm. with
right eye vision 20/20 and left eye vision
20/70. Visual fields were normal. The veins
in the left fundus were engorged, and there
was weakness of the left external rectus
muscle. The bruit was not eliminated by
left, right or bilateral carotid compression.
It was thought that the patient suffered
from a carotid-cavernous fistula on the left,
but a left carotid arteriogram failed to show
the lesion. A right arteriogram showed the
fistula on the right. It drained through the
anterior intercavernous sinus into the left
cavernous sinus and left superior ophthal
mic vein. Because the bruit was not elimin
ated by bilateral carotid compression, a
right vertebral arteriogram was made, and
this showed a large right posterior com 
municating artery supplying part of the
carotid circulation and explained why the
bruit could not be eliminated by carotid
compression.
Tamler11 in reporting a case with con
tralateral signs suggested as possible ex
planations (1) small size of the fistula;
(2 ) rapid development of thrombus on the

homolateral side; (3 ) obstruction of the
communication between the superior oph
thalmic vein and the cavernous sinus by
pressure of the carotid artery; (4 ) trau
matic rupture of the homolateral ophthal
mic vein at the same time the rent is pro
duced in the carotid artery; (5 ) a pre
existing vascular anomaly.
Not because it is characterized by con
tralateral signs, but because of its unusual
nature an autopsied case with extensive
damage to the floor of the orbit, sella
turcica, optic canal and ethmoid sinuses is
shown in Fig. 8.
D ip lop ia—When trauma is responsible
for the fistula, cranial nerve palsies may
result from direct trauma to the nerves.
Sixth nerve paresis is most common, but
all the cranial nerves which pass through
the cavernous sinus may be affected, and
thus total ophthalmoplegia may develop.
Possibly the immediate relationship of the
sixth nerve and the inferior petrosal sinus
may contribute to the frequency of sixth
nerve involvement in these cases. The
sensory fifth nerve, usually the ophthalmic
division, may be affected. However, as with
intracavernous aneurysm of the carotid
artery, corneal sensation may remain when

April 1960

HEAD TRAUMA AND EYE SIGNS

209

Fig. 7.—Autopsy findings of patient shown in Fig. 6 reveal an opening
in the dilated left carotid artery with displacement of the hypophysis to the
right and complete erosion of the wall of the left ethmoid sinus. The left
superior ophthalmic vein was almost entirely occluded. Although widely
dilated, the right cavernous sinus was only a third the size of the left one.
Considerable dilatation of the right superior ophthalmic vein and of orbital
veins on both sides was also found. The petrosal sinuses were very small,
the inferior petrosal sinuses ending in blind pouches—hence the anterior
dilatation of veins. The hypophysis pressed on the right third nerve. The
dilated sinus pushed the carotid artery against the optic nerve. The ophthalmological lesion was diagnosed as optic atrophy with mild retinal arterio
sclerosis. (From Clinical Neuro-Ophthalmology by Walsh, courtesy of the
Williams & Wilkins Company.)

there is pronounced ophthalmoplegia. In
some instances only the supraorbital fifth
nerve is affected, and this presumably is
from pressure of the dilated superior oph
thalmic vein. There does not seem to be
a definite relationship between the severity
of the ophthalmoplegia and the amount of
exophthalmos. Pressure palsies appear later
than palsies due to direct injury which de
velop immediately. Recovery from diplopia
has followed therapy in some of our cases.
In one instance only, aberrant regenera
tion of the third nerve was observed. The
case summarized below is of interest as
regards ophthalmoplegia, pupillary state
and contralateral signs (congestion of the
contralateral eye).

The patient was aware of a noise in the head,
and a bruit was heard over the right eye and
temple. The right eye remained white. Three
weeks later the left eye became extremely
congested and still the right eye was neither
congested nor exophthalmic. The right carotid
was clipped intracranially and the internal
carotid was ligated in the neck. Visual acuity
was 20/40 and 20/20 in the right and left
eyes respectively two years later. The only
remaining evidence of the ophthalmoplegia was
slight limitation of upw ard and downward
movement of the right eye. On the right she
originally had a moderately dilated pupil (pre
sumably the sympathetic had been interrupted,
hence lack of complete widening of the pupil)
but ultim ately the right pupil was of the
pseudo Argyll Robertson variety, undoubtedly
a manifestation of the regeneration syndrome.

A 60 year old white woman suffered rupture
of an intracavernous carotid aneurysm on the
right side. After severe pain in the head for
several days she developed a total right-sided
ophthalmoplegia with retention of corneal
sensitivity. The right eye was not proptosed.

Headache.—With cases which develop
spontaneously the onset often is sudden.
There is a snap or crash felt in the head
accompanied by sudden severe head pain.
Such an onset does not characterize trau-
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Fig. 8 .—A 45 year old man struck by a car was unconscious for several days. Scalp was
lacerated. The left eye was blind and right eye vision was defective after the accident. There
was progressive exophthalmos on the left and the patient complained of noise in the head.
He died 14 weeks later as a result of massive haemorrhage from the nose and mouth. Operation
had been posted for the next day. Autopsy revealed fracture of the left orbital roof; laceration
of the left carotid artery under the dura and extending into the cavernous sinus; erosion of
bone at the base involving the floor of the orbit which was paper thin, the sella turcica, the
optic canal and ethmoid sinuses. The haematoma communicated with the nasal cavity.
(Courtesy of Dr. Lindenberg.)

made cases. Except at the onset pain has
not been a prominent feature in our cases
but, as would be anticipated, discomfort
in the proptosed eye is described fre
quently. In one patient whose fistula may
have been traumatic the discomfort in the
affected eye was increased when she was
lying down. The situation was similar to
that which we have seen in two patients
who exhibited intermittent exophthalmos;
they had exophthalmos when lying down
and enophthalmos when they stood or sat
up.
Visual disturbances, optic fundi, ocular
ten sion —In a minority of cases the optic
fundi remain quite normal and there is no
complaint of visual defect. According to
de Schweinitz,3 20% of all patients with
this involvement lose all useful vision in
the affected eye. Certainly in the majority
of cases visual results are poor if therapy

is unsuccessful. In untreated cases there is
usually venous engorgement and some
degree of irregular arterial narrowing with
retinal oedema. Papilloedema is uncommon
according to our experience. The vitreous
becomes cloudy, and there is late develop
ment of cataract in some cases. Thrombosis
of the central vein occurs infrequently.
We have however observed it in a patient
whose fistula was cured spontaneously
apparently as a result of pressure over the
carotid. Retinal haemorrhages are not un
common. In cases of long-standing, optic
atrophy may be present, and in some trau
matic cases optic atrophy occurs early,
seemingly as a result of direct injury to
the optic nerve. It has been suggested that
when the optic fundus remains normal the
central retinal vein empties into the inferior
ophthalmic vein, and thus congestion of
the retinal veins may be avoided. Elliot12

<

◄

*
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has remarked upon visual failure being due
to embarrassment of both arteries and veins
in the affected eye. Optic atrophy as already
pointed out may be due to direct trauma.
It may result from pressure from the cavern
ous sinus as recorded by Dandy and Follis.
Presumably it may follow defective blood
supply. Transient loss of vision from manual
pressure on the carotid characterized
Elliot’s second case. Some degree of glau
coma is present in many cases and is
probably properly attributed to increased
episcleral venous pressure. In this regard
a contribution by Swan and Raaf13 and
another by Hollenhorst14 are of importance.
Swan and Raaf found in patients subjected
to ligation of the common and external
carotid arteries as treatment for fistula that
there was lowering of the ocular tension of
the homolateral eye, diminution in pulsa
tion and volume in the retinal arteries,
and a retinopathy characterized by macular
oedema and multiple cotton wool exudates
at the posterior pole. In their cases some
elevation of ocular tension was present in
most instances before the ligation. Hollen
horst found intermittent homolateral visual
loss to be a significant symptom in regard
to the later development of full-blown
thrombosis of the carotid artery. In such
patients who suffered periods of loss of
vision the homolateral fundus in some in
stances appeared similar to that described
by Swan and Raaf.

Therapy
It is generally agreed that early opera
tion is advisable because when it is delayed
the affection often progresses to a stage
where even the most drastic procedures are
futile. No procedure yet devised can be
guaranteed to give permanent relief in
variably, even when performed at the most
opportune time. Many procedures have
been utilized with some success, namely
intermittent pressure on the carotid in the
neck, extirpation of orbital veins, ligation
of the common, internal and external caro
tid arteries on the homolateral side alone,
or as combined procedures, packing the
sinus with muscle, combined ligation of the
carotid in the neck and in front of the
cavernous sinus with in some instances
ligation of the ophthalmic artery. At this
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time in the Johns Hopkins Hospital there
is no single surgical procedure which is
invariably utilized. Certainly in some in
stances ligation of the common or of the
internal carotid artery has sufficed. It is not
agreed which of these procedures is the
better. N ow there is a distinct tendency
towards (1 ) early arteriography and (2 )
a combined procedure of ligating the caro
tid artery both intracranially and in the
neck—the trapping procedure—and to this
there may be added ligation of the oph
thalmic artery.7’ 1517
It is of considerable interest that the first
ligation of the common carotid artery was
performed in 1805 by Astley Cooper18 for
carotid aneurysm in the neck, at a time
when anaesthesia was not available. Shortly
thereafter Travers19 performed a similar
operation for pulsating exophthalmos. A
footnote to his paper is intriguing, when
one remembers that it was written before
the advent o f the ophthalmoscope—“In the
misty vision preceding blindness from idio
pathic affections of the retina, objects ap
pear for the most part smaller than natural” .
A septic T hrombosis
Sinus

of the

C avernous

This is an infrequent occurrence. Many
years ago MacEwen pointed out that septic
thrombosis characteristically involves the
paired sinuses whereas non-septic throm
bosis affects unpaired sinuses. I have en
countered a patient* who showed the
effects of aseptic cavernous sinus throm
bosis, and trauma was apparently respons
ible.
A 66 year old man fell to the floor and
became unconscious for a short time. There
was bleeding from the left ear and subse
quently there was loss of hearing on that side.
Six days after the fall he had a total right
ophthalmoplegia and proptosis. A right-sided
subdural haematoma was evacuated. He re
mained in hospital for five weeks and during
the early part of his stay left-sided sixth and
third nerve palsies developed but these cleared.
When he was discharged at the end of five
weeks the proptosis on the right had almost
completely disappeared, but the ophthalmo
plegia persisted on that side. A right carotid
“ I am indebted to the courtesy o f Dr. Maurice
Silver for presenting this case.
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arteriogram was read as normal. My exam ina
tions m ade several weeks after his discharge
from hospital showed a complete right ophthal
m oplegia with ptosis, loss of corneal sensation
and also a pupil sem idilated and fixed to
light. The left eye was normal, R.E.V.
2 0 /2 0 0 ; L .E .V .2 0 /2 0 . There were a few
haemorrhages in the right fundus; the left
fundus was normal. Exophthalmometer read
ing showed: R .E . 20 mm. and L .E . 19 mm.
The diagnosis was traumatic subdural haematoma associated with thrombosis of right
cavernous sinus with extension to the left. Two
years later the ophthalm oplegia on the right
had cleared in part, but there was aberrant
regeneration of the right third nerve.

Fig. 10.—A 51 year old man suffered from head
aches and hypertension. For two months he had
complained of blurred vision, and then two months
later of severe headaches. He lost consciousness
suddenly and died. There was rupture of a verte
bral aneurysm. Illustration shows haemorrhage
within the optic nerve sheaths, in this instance as
sociated with subarachnoid bleeding. There was no
history of trauma.

Fig. 9.—Haemorrhages in optic nerve sheaths
and within eye. (Hedges and Walsh.)

Angiography, Ocular Complications
Arteriography has become almost a rou
tine procedure when intracranial tumour,
aneurysm or vascular anomaly is suspected.
That such an examination occasionally
gives rise to unfortunate complications is
generally well known. It is recognized
however, to have great value. Mention is
made here of ocular complications. In some
instances these are transitory.
When injecting the carotid artery pain
in the eye assures the operator that the
needle is in proper position and the con
trast media is entering the artery. Transi
tory widening of the pupil may develop
to be followed by narrowing. There is said
to be transitory narrowing of the retinal
arteries, then widening. In some instances
petechial haemorrhages develop in the con
junctiva and in the skin of the face about
the homolateral eye. Retinal haemorrhages

and cotton wool exudates have been ob
served. There may be temporary unilateral
or bilateral loss of vision from carotid and
from vertebral arteriography. Jamieson20
reported rupture of an intracranial aneur
ysm during arteriography.
Haemorrhages may develop within the
optic nerve sheaths when there is sub
arachnoid haemorrhage from any cause,
ruptured aneurysm, vascular hypertension
or injury. Hedges and Walsh21 described
what must be considered an unusual trau
matic case of optic nerve sheath haemor
rhages seemingly incited by angiocardiog
raphy. Optic nerve sheath haemorrhages in
themselves are not responsible for loss of
vision.
The patient was a 36 year old woman who
had congenital heart disease with cyanosis
from birth. There were m ultiple cardiac defects
and polycythasmia. Intra-arterial angiocardiog
raphy was attempted. A catheter was passed
from the left brachial artery to the region of
the aortic arch, and 22 c.c. of iodopyracet was
injected. Convulsions developed immediately
and death took place three hours later. Autopsy
revealed absence of haemorrhage over the con
vexity and at the base. There was a cerebellar
pressure cone present, and there were petechial
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haemorrhages in the occipital cortex, thalmus,
cerebellum and pons. There were profuse optic
nerve sheath and intraocular haemorrhages.
It would seem that in this case isolated
haemorrhages in the optic nerve sheaths and
intraocular haemorrhages originated as a result
of intracranial venous stasis associated with a
rapid rise in intracranial pressure. The reason
for the swelling of the brain could not be
considered as clearly established (Figs. 9
and 10).
Other complications of carotid arteriog
raphy are, thrombus formation at the site
of artery puncture, local aneurysm forma
tion and carotid-jugular fistula. Fleming and
Park22 described dissecting aneurysm of
the carotid as a result of arteriography. In
one of their patients the artery was suffi
ciently narrowed for a massive cerebral
infarction to result. In their other patient
the haemorrhage in the wall of the artery was
small and was only an incidental finding.
They pointed to the possible intimal eleva
tion inciting thrombus formation and be
coming a potential source of emboli. Al
though large dissecting aneurysms rarely
occur as a result of arteriography, they,
together with other local changes in the
artery, may explain certain postangiographic phenomena and incomplete filling
of the affected carotid artery.
Mention is made here of a patient whom
I have not seen but whose history I know
and whose roentgenograms I have ex
amined. She had suffered a stroke and three
months later bilateral carotid arteriograms
were made, the procedure being carried
out under general anaesthesia. Visual acuity
said to have been normal previously was nil
when she awakened. Several months later
she was said to have questionable light
perception, with the optic fundi normal in
appearance. It is probably advisable to
avoid bilateral filling of the carotids in
patients who have had cerebrovascular
accident.
U nusual C arotid A rtery T raumas

Recently we have observed three patients
in whom surgical procedures resulted in
what are properly termed carotid compli
cations.
C ase 1.—Homolateral blindness after
carotid endarterectomy was encountered in
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a 53 year old man suffering from vascular
hypertension after he had been subjected
to nephrectomy for an abnormally small
right kidney and narrowing of the right
renal artery.
Several days after operation he developed
left-sided signs and arteriography showed a
plaque in the right carotid artery. At end
arterectomy a large plaque was removed from
the artery. He suffered loss of vision in the
right eye and developed obstruction of the
central retinal artery. It seemed probable that
an embolus from the plaque or from a thrombus
was responsible but it remains a possibility
that retinal arterial spasm may have been
the important factor. The eye remained blind
and developed pronounced atrophy of the
optic nerve.
C ase 2.—Severe haemorrhage took place
at termination of operation for removal of
chromophobe adenoma. Probable source
was the left carotid. Local pressure con
trolled bleeding; however a transient total
loss of vision ensued, followed by pro
nounced recovery.

A 63 year old man suffered loss of vision
in the left eye over a period of five to eight
weeks. Fields showed bitemporal defects, more
extensive on the left. R.E.V. was 20/15, with
L.E.V. 20/100. Roentgenograms revealed
erosion of sella, minimal calcification in supra
sellar region. A right-sided carotid arteriogram
showed a minimal elevation of the right an
terior cerebral artery, but no evidence of
aneurysm.
Operation went well; the adenoma presented
between the two optic nerves exerting pressure
particularly on the left nerve. Intracapsular
removal was performed with a small portion
of the capsule removed. Pituitary rongeur
damaged a vessel and profuse arterial haemor
rhage occurred. Pressure on the left carotid
in the neck reduced the bleeding considerably,
but pressure inside the tumour capsule and
use of Gelfoam after an hour controlled the
haemorrhage. The carotid in the neck was never
compressed for more than five minutes. Optic
nerves seemed not to be grossly damaged.
For four days the patient was completely
blind, then vision returned in the right eye.
Twenty days after operation R.E.V. was 20/50
and no light perception could be found in the
left eye. Radiotherapy was given to the pitui
tary region. The patient was discharged three
weeks after operation on 12.5 mg. of cortisone
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right field. Both discs w ere pale. Chromophobe
adenoma of the pituitary was diagnosed
histologically.
C a se 3 .—Total ophthalmoplegia resulted
from wounding carotid artery during opera
tion for tic douloureux. Pain was relieved
and the patient recovered from ophthalmo
plegia.

Fig. 11.—The patient was a 42 year old man
who had been drinking excessively. A few minutes
after leaving his home he was found lying on the
ground. In getting into an automobile he had
struck his head. Later that night he was found
dead. Note the severe deformity of the brain
caused by the extradural haematoma. There was
absence of contusions of the brain. The ventricles
were displaced to the right, with a herniated and
bulging uncus. Left optic tract was distorted.
(Courtesy of Dr. Lindenberg.)
tw ice a day, and one grain of desiccated thyroid
extract daily. Tw o months after operation right
eye vision had returned to normal, and hand
movements could be perceived by the left eye.
T h e field defects of the left eye persisted and
a minimal temporal defect remained in the

Fig. 12a.

An elderly woman suffered from classical
tic douloureux. She had been treated effectively
with stilbamidine, first orally and then intra
venously. However, after two years of relief,
pain returned and she could not tolerate
stilbamidine any more. It was decided that
because of involvement of the second and third
division of the right fifth nerve, retrogasserian
neurectomy via a tem poral approach was in
order. T h e operation was done with the patient
in sitting position, and the right gasserian
ganglion was exposed without too much diffi
culty. There was m oderate adherence of the
dura to the base of the skull. Just before the
end of the procedure when the dura propria
of the ganglion was incised there was sudden
profuse arterial bleeding. T h e operator was
not sure whether an unusually tortuous carotid
artery or an atypical large vessel had been
wounded. T he right carotid artery was exposed
in the neck and partly occluded; bleeding

Fig. 12b.

Figs. 12a and 12b.—A 45 year old woman fell four feet from a ladder and struck her
head in falling. She was lucid on admission to hospital although bleeding from the right ear.
Spinal fluid was bloody. Blood pressure was elevated and the pulse became slowed. The
left pupil was dilated and fixed. She became comatose and developed left hemiparesis.
Roentgenograms revealed a fracture of the skull. Operation showed only contusions of the
right hemisphere. She died three hours after operation. There was an extradural haematoma
over the right occipital pole at the site of the coup and a contrecoup haemorrhage over the
left frontal lobe, with subdural and subarachnoid haemorrhage. No significant herniation of
the right uncus was seen. Note the deformity of the brain stem. Operation failed to reveal
the site of the extradural haematoma because only that portion anterior to the haematoma
was inspected.
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Fig. 13b.
Fig. 13a.
Figs. 13a and 13b.—A 32 year old man involved in a fist fight became drowsy after
a few hours. Bilateral trephine holes were made but nothing was found. He died two days
later; his skull was fractured. Autopsy revealed severe deformity of the cerebellar and
occipital lobes as a result of a large collection of blood in this area. Fourth ventricle was
compressed. The particular feature of interest is the deformity of the chiasm from pressure
within the third ventricle from early hydrocephalus.
was controlled by applying pieces of muscle
and using Gelfoam locally. Although the p a
tient’s condition was critical for two days
there was no neurological deficit on the left
side of the body. However there was a total
right-sided ophthalmoplegia sparing the pupil
which reacted to light and was only slightly
larger than its fellow of the opposite side.
The operation resulted in decompression of
the gasserian ganglion and possibly temporary
relief from pain. W ithin two months the ptosis
diminished and at the end of three months
ophthalmoplegia had improved remarkably.

Cases 2 and 3 are of particular interest
in that as a result of wounding presum
ably the carotid artery, there was in one
instance, Case 2, pronounced loss of vision
with recovery, and in Case 3 there was
pronounced ophthalmoplegia with almost
complete sparing of the pupil, and again
recovery. In the patient with chromophobe
adenoma, Case 2, it would seem that pres
sure was made on the chiasm or optic
nerves, whereas the patient suffering from
tic douloureux developed ophthalmoplegia
as a result of pressure on the right cavern
ous sinus region.

E xtradural and Subdural IL ematomas
The symptomatology in these conditions
is sufficiently similar for them to be con

sidered together. Types of hasmatomas are
defined briefly as an introduction.
Extradural haemorrhage (hsem atom a)
almost invariably, is the result of traumatic
rupture of a branch of the middle meningeal
artery or vein. It occurs in approximately
3% of all cases of acute head injury de
scribed by Woodhall, Devine and Hart.23
Such a haemorrhage may be located rarely
in the anterior or the posterior fossa.
Subdural hsematoma is either acute or
chronic. The acute variety constitutes a
surgical emergency and in consequence
is not as familiar to ophthalmologists as
chronic subdural hasmatoma. The acute
type is associated with bleeding at other
sites, extradural, subarachnoid or intrar
cerebral and with brain damage. It always
results from trauma.
Chronic subdural hsem atom a is usually
situated over one or both cerebral hemi
spheres, and when fully developed con
sists of an encapsulated collection of blood.
The hasmatoma usually extends from the
frontal to the occipital region and from the
falx to the sylvian fissure. Unusual positions
are over the temporal lobe; between the
cerebral hemispheres; between the tem
poral and occipital lobes; over the cerebel
lum,31 or within the sella turcica.24’ 25
Trauma is almost always the etiological
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Fig. 14.—Extradural haematoma as a result of
self inflicted bullet wound was associated with
massive intraocular haemorrhage when the orbit
and eye were not directly traumatized. (Courtesy
of Dr. Lindenberg.)

factor. Predisposing factors are blood dis
eases, alcoholism, syphilis, cortical atrophy,
and, particularly in children, vitamin de
ficiency including scurvy.
E x t r a d u r a l ( E pid u r a l ) H e m o r r h a g e

P ath olog y —The middle meningeal artery
after entering the skull through the foramen
spinosum divides into anterior and posterior
branches. It is commonly stated that the
anterior branch is torn most frequently as
it crosses the inferiomedian angle of the
sphenoid bone. Wood-Jones32 studies
showed that in actuality the bleeding is
often venous in origin, and in his opinion
injury to the bone in this region is more
likely to injure the vein than the artery.
He noted that slight trauma is usually re
sponsible for the syndrome particularly in
children. The injury often accounts for
fracture of the parietal and temporal bones.
The dura is separated from the skull by the
haemorrhage and as separation proceeds,
other small vessels are ruptured and the
bleeding is increased (Figs. 11, 12a and
12b). When there is no fracture such
haemorrhage occurs very rarely and prob
ably only in elastic skulls. The bone indents
and the dura stretches. The posterior
branch of the artery is damaged relatively
seldom (Figs. 13a and 13b). Extradural
haemorrhage through extension to the base
may produce pressure on the cavernous
sinus.
Sym ptom atology.—Injury to the head may
produce in sequence (1 ) loss of conscious
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ness from which there may be recovery,
(2 ) a latent period which may be pro
longed,31 after return to consciousness or
without unconsciousness when it would
seem that the injury has done no harm,
(3 ) evidences of increasing intracranial
pressure, (4) coma and death if relief has
not been available. Death often occurs
within four hours. Evidences of increasing
intracranial pressure are severe headache,
vomiting and drowsiness. There may be
focal convulsions usually on the side oppo
site the lesion, commencing in the face
and extending to the arm and leg. The
convulsions may be followed by hemiplegia.
Occasionally the hemiplegia is ipsilateral
when the cerebral peduncle is pushed
against the tentorium of the opposite side.
Temperature may be elevated, blood pres
sure increased and the pulse irregular and
often slow.
Ocular signs are similar to those observed
in some cases of chronic subdural haematoma and subsequently they are discussed
in more detail. Pupillary widening with
slow or absent response to light, or transient
widening is important because in the major
ity of instances such pupillary change is on
the side of the lesion although occasionally
the dilated pupil is contralateral to the
lesion. Paresis of all the extraocular muscles
occurs but it is uncommon for a total oph
thalmoplegia to be seen or for the third
nerve to be completely paralyzed. In some
instances of course the ophthalmoplegia
results from direct injury to the nerves
and then the paralysis is likely to be im
mediate and total. Congestion of the eye
homolateral to the lesion is seen frequently;
it may result from pressure on the cavern
ous sinus. Usually both optic fundi remain
normal in appearance. If there is intra
ocular haemorrhage the probability is that
there is associated subarachnoid haemor
rhage, although an exception is illustrated
in Fig. 14.
Acute Subdural Haematoma
The signs are dependent upon the nature
of the injury and in consequence they do
not follow any definite pattern as in chronic
subdural haematoma. Here particular men
tion is made of a case selected because of
its historical interest. The patient was Presi-
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Fig. 15.—The assassin, John Wilkes Booth, using a Derringer pistol, fired at the
President’s head from a distance of a few feet. The heavy bullet perforated the skull in the
left occipital region, penetrated the dura and having tom the left lateral sinus passed through
the cerebrum to lodge in the white matter above the anterior portion of the left corpus striatum.
Both orbital plates were fractured but the bullet had not touched any Irony structure anteriorly.
Either eontrecoup or blast effect was responsible. Both orbits were filled with blood. (Courtesy
of Colonel George Hayes.)

dent Abraham Lincoln. Details regarding
his fatal injury are to be found in a volume
entitled Medical and Surgical History of
the War of the Rebellion, published in
1875, and edited by J. K. Barnes, SurgeonGeneral of the United States. Colonel
George Hayes has prepared an illustration
depicting the injury (Fig. 15); it has par
ticular interest in exemplifying bilateral
exophthalmos associated with a gunshot
wound when the bullet did not injure the
orbits directly.
With acute subdural haematoma or other
space-consuming lesions ( epidural and
chronic subdural hasmatomas, tumour or
abscess) above the tentorium, the cerebrum
partly escapes by shifting towards the
opening in the tentorium. This leads to
compression of the midbrain with narrow
ing of the interpeduncular fossa, and
depending on the width of the tentorium
to herniation of the ipsilateral hippocampal
gyrus or a portion of it into the subtentorial
space. Herniation and pressure on the mid
brain are shown in Figs. 17 and 18. If
the uncus (anterior portion of the hippo

campus) herniates, the third nerve is
stretched and squeezed against the clivus.
Occasionally a haematoma is found on
the same side as the hemiplegia. This is
the crus syndrome (Kernohan). Examples
of the mechanism accounting for this
syndrome are shown in Figs. 19 and 20.
Oculomotor and midbrain involvement
is least likely to occur if the midbrain is
displaced forward, as in haemorrhage over
the occipital lobe, shown in Figs. 12a and
12b. When there is evidence of intracranial
bleeding in the absence of pupillary signs,
the haemorrhage may be located posteriorly.
Chronic Subdural Haematoma
Occurrence—Such haematomas are fre
quent in children from early infancy to two
years of age, and in adults from 20 years
to late adult life (Fig. 21). Why there is
a hiatus in age is not known. Govan and
Walsh28 suggested that in infancy vessels
which cross the subdural and subarachnoid
spaces are not supported by pacchionian
granulations which develop in early child
hood.
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Fig. 16.—Normal section through midbrain show
ing third nerves, their relation to the tentorium
and to the clivus, to the cavernous sinus region
on each side, to the posterior communicating and
posterior cerebral artery on the left (right posterior
cerebral artery removed). Note normal width of
interpeduncular fossa.

L aten cy.—This period during which
there may be no symptoms varies within
wide limits. Kunkel and Dandy27 found
it to average three weeks. Certainly after
months have passed the possibility of sub
dural baematoma is greatly lessened. In
children trouble from subdural luematoma
of long-standing is occasionally en
countered.

Fig. 17.—Illustration of herniation of the right
hippocampus due to massive extracerebral hasmatoma. Such herniation occurs with extradural or
subdural haemorrhage. Note haemorrhage at tip of
right third nerve, and the furrow caused by pres
sure of the tentorial edge, compared with normal
appearance shown in Fig, 16. (Courtesy of Dr.
Linderiberg.)

r
V

Fig. 18.—Severe pressure on the midbrain from
paramedial haemorrhage involving the region of
the third nerve nuclei. The superior colliculi are
haemorrhagic and necrosed from compression of the
long circumflex vessels over the dorsum of the
midbrain. Haemorrhage extends from the com
pressed interpeduncular fossa region to the
nuclei of the third nerves. Had the patient re
covered he would have shown paralysis of the third
and fourth cranial nerves, Parinaud’s syndrome and
even temporary involvement of long tracts.

Symptoms and Signs.—In infants convul
sions and progressive enlargement of the
head are principal evidences of subdural
luematoma (Fig. 22). The fontanel bulges,
and vomiting and irritability are noted in
half the cases. Tapping the subdural space
through the fontanel establishes the diag
nosis in most instances. The spinal fluid
contains blood or is xanthochromic in chil
dren but not in adults.
Bilateral lesions are much more numerous
in infants than in adults.
In adults headache, drowsiness, mental
confusion and irritability are characteristic.
Nausea and vomiting, vertigo, tinnitus,
diplopia, convulsions, hemiparesis, loss of
vision and hearing as well as sensory
changes occur in various instances. How
ever, there are often few evidences and in
approximately half of the cases studied a
cerebral tumour was suspected. Diagnosis
is established by arteriography, air injec
tion or at operation. Increased intracranial
pressure is responsible for much of the
symptomatology but is not always present.

?
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Fig. 19.—A 78 year old man was found uncon
scious lying on the floor. He had no history of
hypertension but had suffered a blow on the fore
head and was apparently well the day before the
accident. Autopsy revealed subdural haematoma of
the lower left temporal lobe, and a small contusion
of the uncus. The entire left hippocampal gyrus
was herniated. The midbrain was shifted towards
the contralateral rim of the tentorium; long tracts
in the peduncle were lacerated. Since the tracts
had not yet crossed the resultant hemiplegia was
ipsilaterai to the haemorrhage. Paramedial haemor
rhage is again apparent.

When a subdural haematoma produces
symptoms and signs the patient usually
dies unless he is treated (Fig. 23). How
ever it is noteworthy that autopsies fre
quently reveal evidence of long-standing
chronic subdural haematoma in patients
who have had no symptoms or signs of
intracranial damage (Fig. 24).
A patient of Dr. M cQ ueen’s® exemplified the
paucity of signs which may characterize cases
of chronic subdural haematoma.
I have had under my care a very elderly lady
who had been subjected to bilateral cataract
extraction. The operations were performed w ith
out incident by a colleague. As tim e passed she
becam e somewhat careless after having been
fastidious about herself, and she did not seem
always to be in good contact. T here were no
physical signs, but her change in personality
after several months had passed was such that
a colleague suggested burr holes be made.
Bilateral chronic subdural haematomas were
®See Fig. 25.
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Fig. 20.—Residual of midbrain pressure necrosis
and haemorrhage from left-sided subdural haema
toma. The patient who had been vegetating,
showed contractures and decerebrate rigidity.
discovered. She soon regained her form er
status and then a history of traum a while
getting into a car was elicited.

Ocular Signs
Pupillary changes.—Dilatation of the
pupil homolateral to the side of the hasmatoma is an important sign, and such widen
ing of the pupil is significant even though
it may be transitory. Occasionally the pupil
contralateral to the lesion is widened and
reacts poorly or not at all to light. Pupil
lary widening is the result of third nerve
involvement because in many instances
it is followed by other evidence of third
nerve palsy. We have never observed a
total paralysis of the third nerve with
chronic subdural haematoma, but such total
involvement has been seen with acute sub
dural haematoma.28 How is the third nerve
involved? The following explanations seem
valid. (1) Herniation of the hippocampal
gyrus produces pressure on the nerve at
the edge of the clivus, or where the nerve
passes between the superior cerebellar and
posterior cerebral arteries; (2 ) distortion
of the midbrain may produce pressure on
one or other third nerve; (3 ) haemorrhage
into the midbrain may affect the nerve or
nucleus (in this instance it would seem
unlikely that only the pupil would be
affected).
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Fig. 21.—Age incidence of subdural ha3matoma in a series of infants and children.
(From Govan and Walsh by courtesy of the Archives of Ophthalmology, published by A.M.A.)

Through the courtesy of Dr. John P.
Gallagher we have had access to a survey
of cases of epidural haemorrhage which
Dr. Jefferson Browder and he have ob
served. Their study has not yet been pub
lished. There were 167 cases of extradural
haemorrhage with homolateral enlargement
of the pupil in 94 instances, and contra
lateral enlargement in 10, while in 63
patients the pupils had remained of equal
size. Their observations concerning the 63
96%

YES

NO

YES

NO

Fig. 22.—Incidence of history of convulsions in
infants and in adults with subdural hsematoma.
(From Govan and Walsh, by courtesy of the
Archives of Ophthalmology, published by A.M.A.)

patients with pupils constantly of equal size
are interesting. In 24 of these subjects the
clinical course was slow, in most instances
extending over several days. Seemingly
the oculomotor nerve was thus able to
withstand the gradual increasing pressure.
In 11 patients the course was such that
one would have expected one pupil to show
enlargement but it did not. In 18 cases both
pupils were widely dilated; these patients
were in a terminal state. Observations of five
patients were unsatisfactory, since one had
been given atropine, another morphine,
and in three others the clots were bilateral.
If the third nerve is involved peripherally
in the majority of these cases, and the
evidence points to this, an explanation for
the selective involvement of pupillomotor
fibres is necessary. From the work of
Sutherland and his collaborators it seems
that the third nerve in the region where
it is pressed upon carries pupillomotor
fibres in such a position that they are first
subjected to pressure. When the pupil is
dilated contralateral to the lesion the dis
tortion of the brain stem probably accounts
for the contralateral pressure.
With infants pupillary dilatation is not
as important a localizing sign as it is in
adults because in them subdural haematomas are so often bilateral. In infants we
have seen bilateral pupillary narrowing.
The mechanics of such narrowing is not
understood. It is not as ominous as bilater
ally dilated and fixed pupils.
A particular feature of pupillary widen
ing with subdural haematoma is the almost
immediate return of the pupil to normalcy
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when the subdural clot has been evacuated.
Conjugate deviation of the eyes.—Govan
and Walsh observed conjugate deviation of
the eyes away from the side of the lesion
in two adults suffering from subdural
haematoma. It was thought that deviation
was due to a hemispheric lesion on the
side opposite that of the haematoma; the
deviation disappeared after evacuation of
the clot. In this regard the hemisphere not
involved by the haematoma is often severely
flattened and circulatory disorders due to
pressure may depress its frontal area foxconjugate ocular movements. In infants
conjugate deviations are seen commonly
as part of a convulsion so that, also con
sidering the probability of bilaterality, the
observation is of little significance. Nystag
mus which we have seen infrequently, may
be the result of weakness of conjugate
movement.
Exophthalmos. —Pfeiffer’s paper29 con
cerning exophthalmos in juveniles with
subdural hsematomas is important. We
have not recognized such cases. It
is particularly significant that they
occur during the age span when subdural
ha-ma tom as are l-arely seen (Fig. 21). In
such cases there is a characteristic group
of changes seen in roentgenograms. There
is widening of the middle cranial fossa
with, in some instances bulging of the
temporal fossa, elevation of the wing of
the sphenoid, widening of the superior
orbital fissure, and indentation of the latei-al
wall of the orbit which may produce exoph
thalmos. In addition there may be cranial
nerve palsies, papillcedema and other evi
dences of increased intracranial pressure.
It is my belief that an identical picture to
that which Pfeiffer has described may be
associated with arachnoid cysts. That how
ever is not under consideration at this
time.
Papillcedema. —Papillcedema has been
estimated by Dandy to affect approximately
50% of cases, but Govan and Walsh found
it in 17% of 91 cases (37 infants and 54
adults). Huber33 found papilloedema some
what more frequently than Govan and
Walsh. The papilloedema observed in adults
is similar to that resulting from intracranial
tumour, and in the majority it is of lowgrade severity. In adults when haemor-
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Fig. 23.—Classical large chronic subdural haema
toma with connective tissue capsule located at
the usual site. There was an old contusion focus
indicating trauma as the etiology.

rhages are present they are of the nervefibre layer variety. Papilloedema tends to
be more severe in infants than in adults,
and is often associated with subhyaloid
haemorrhages. This may be due to a greater
tendency to swelling of the infant brain
which contributes to the already existing
increased intracranial pressure. Probably
papilloedema usually develops late. The
difference between the intraocular haemor
rhages in infants and in adults suggests
that in adults the intracranial pressure
builds up more gradually than in infants.
We have seen massive intraocular haemor-

Fig. 24.—Incidence of history of trauma in 37
infants and in 54 adults with subdural haematoma.
(From Govan and Walsh, by covirtesy of the
Archives of Ophthalmology, published by A.M.A.)
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Fig. 26.—The calcarine area on the right shows
early haemorrhagic necrosis. This has resulted from
compression o f a branch of the right posterior
cerebral artery through herniation of the right
hippocampal gyrus and pressure of the tentorial
edge.

Fig. 25.—In this combined air and arteriogram
study, note displacement of the ventricles and of
the arteries (upper right). The patient was a 34
year old Negro, who was out o f contact and the
history was obtained from his wife. She described
symptoms of paranoid behaviour for at least five
years. These became more pronounced in the
month before admission. He Became increasingly
drowsy during this time and complained of bifrontal pain. Although there was no definite history
of head injury, his mode of living made such
trauma not unlikely. He was lethargic and dis
orientated, with pulse rate below 50, and no localiz
ing findings. After evacuation of the subdural
haematoma he made an excellent recovery.

rhage in an eight month old child. Gardner’s
studies show ed that increased intracranial
pressure is b y no means constantly present
in patients with subdural hasmatoma.

Visual Field D efects .—Homonymous hemianopic field defects are recognized in a
minority o f cases. Huber observed quadrantanopic field defects. Such defects are
probably missed often because o f the in
ability of the patient to co-operate. M altby30
foun d such defects in 11% o f 62 cases (five
contralateral, one ipsilateral, one left-sided
when the dural clot was centrally situated).
W e observed an interesting set of findings
in the patient whose case is summarized
below .
A 46 year old woman was brought to the
accident room in semicomatose state. Subdural
hsematoma was suspected. A clot and mem
brane were removed from over the right hemi
sphere. She regained consciousness after opera
tion.

There was right hemiparesis with sensory
changes in the right arm and leg, and total
left homonymous hemianopsia. Vision could
not be assessed adequately. There was right
upper motor neuron facial paralysis, incomplete
right ophthalmoplegia with a fixed dilated right
pupil. The left pupil was dilated and fixed
to light. The left eye moved to the right nor
mally, but it could not be moved to the left
on command, although it did so while fixing a
light. There was inability to look up with
either eye, although Bell’s phenomenon was
present in some degree on the left. Papillcedema was present on the right; the left
fundus was normal.
There was herniation of the right temporal
lobe with pressure on the right third nerve;
left homonymous hemianopsia from obstruction
to the branches of the right posterior cerebral
artery by the tentorial edge; hemiplegia on
the right from pressure on, or haemorrhage in
the left cerebral peduncle; some degree of
Parinaud’s syndrome from haemorrhage into, or
ischaemic softenings in the tectum due to
compression of the supplying vessels; inter
ruption of the frontopontine pathways evi
denced by suprasegmental paresis of conjugate
ocular movements (for comparison see Figs.
18 and 19).

Extraocular muscle palsies —As has been
stated involvement of the third nerve usu
ally is peripheral, but it is impossible to
estimate how often there is some involve
ment within the brain stem. Extension o f
a subdural haematoma to the base can
produce pressure on the cavernous sinus
through w hich the nerves pass to the extra-
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10.

11.
12.

13.
Fig. 27.—A 52 year old man was knocked down
in a fight. He survived for nine days. A subdural
haematoma on the left was evacuated. Pressure
against the base of the skull seemingly accounted
for ischaemic softenings in the left half of the
chiasm.

ocular muscles. Fourth and sixth nerve
palsies are not encountered as often as
third nerve involvement. All such palsies
may originate within the brain stem.

C onclusions

14.

15.
16.
17.
18.

This paper does not lend itself to sum
marizing. An effort has been made to
explain ocular signs associated with trauma
to the skull affecting blood vessels. Several
generally well known clinical entities have
been described particularly from the stand
point of ocular symptomatology, and an
effort has been made to explain the basis
of the signs.
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R esume
La presente publication traite des traumatismes
craniens ayant entraine des lesions vasculaires avec
une description particulierement detaillee de la
symptomatologie oculaire qui en resulte.
I. — Fistules carotido-caverneuses. — La fistule
arterioveineuse dans le sinus caverneux est la
cause la plus frequente de l’exophtalmie pulsatile.
L ’etiologie en est le plus souvent un traumatisme,
entrainant une rupture de l’artere carotide a
l’interieur du sinus caverneux, mais il appert que
parfois cette rupture peut etre spontanee. Des
etudes faites sur un grand nombre de cas
montrent que le rapport entre ces ruptures spontanees et les ruptures traumatiques est de 1:3.
Les traumatismes fermes sont souvent cause d’une
fracture de la base, qui n’est pas toujours visible
aux rayons X, associee a une lesion vasculaire.
Un autre facteur dont il faut tenir compte est
l’existence possible d’un anevrysme congenital de
l’artere carotide, secondairement rupture; d’une
fapon generate, il convient de souligner qu’il
n’est pas toujours facile de distinguer entre une
rupture spontanee et une rupture traumatique,
surtout si la notion de traumatisme est ancienne.
Du point de vue anatom o-pathologique, la com
munication arterioveineuse dans le sinus, provoque
une dilatation de ce dernier et un epaississement
de sa paroi, ainsi que des veines cephaliques qui
en sortent; le chemin de drainage le plus frequent
est celui des veines ophtalmique superieure, faciale
et jugulaire interne. La sym ptomatologie consiste
en: un bruit (c’est a dire un bruit senti ou entendu
par le patient a l’interieur de sa tete), l’existence
d’une pulsation de l’exophtalmie, de la diplopie, des
maux de tete, des troubles du fond de l’oeil, de
la tension oculaire et enfin, il peut dans certains
cas, exister des symptomes contra-lateraux. Le
bruit se developpe souvent avant meme l’apparition
de l’exophtalmie. Ce bruit peut parfois ne pas
etre pergu par le malade, mais il reste audible
a l’auscultation des yeux: il est synchrone aux
battements cardiaques; lorsqu’il est bilateral, le
cote atteint est generalement celui ou il est le plus
fort. Ce bruit peut enfin tltre supprime par la
compression de l’artere carotide du meme cote au
niveau du cou. Pour ce qui est de la pulsation,
on considere generalement que celle-ci est plus
facile a palper qu’a voir: en fait elle est plus facile
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a constater au niveau des veines dilatees de la
paupiere. L ’exophtalmie est le plus frequemment
unilaterale et homolaterale. La diplopie resulte de
l’association de lesions a des nerfs craniens. Les
maux de tete semblent etre d’une acuite variable:
ils peuvent parfois apparaitre tres brusquement,
sans doute a la suite d’une rupture spontanee. Les
troubles de la vision sont frequents: une perte
totale de vision de l’ceil atteint survient dans 20%
des cas: ce n’est que tres rarement qu’il n’existe
aucune lesion du fond de l’oeil. La therapeutique
doit etre precoce; de nombreuses interventions ont
ete proposees et essayees avec des resultats vari
ables: a l’heure actuelle la tendance est de ligaturer
l’artere carotide dans le crane et dans le cou, et
de ligaturer en plus l’artere ophtalmique.
Les auteurs discutent alors quelques unes des
complications qui peuvent survenir lors des arterio
graphies carotides. Trois cas personnels de blessures chirurgicales de la carotide sont presentes,
cas ayant entraine des complications oculaires avec
troubles de la vision.
II. — Hematomes extraduraux et sous-duraux. —
Dans ces deux syndromes, la symptomatologie peut
etre decrite comme tres semblable. Ces lesions sont
cataloguees sous trois chefs: l’hematome extradural,
resultant d’une hemorragie par rupture d’une
branche de l’artere meningee moyenne; l’hema
tome sous-dural aigu, resultant toujours d’un
traumatisme; l’hematome sous-dural chronique, uni
ou bilateral, peut parfois former une veritable
capsule de sang coagule.
Hematome extradural. — Du point de vue
anatom o-pathologique, il faut se souvenir que
l’artere meningee moyenne se divise, apres avoir
penetre dans le crane, en branches anterieure et
posterieure. La branche anterieure, qui croise
1 angle infero-interne du spheno'ide est la plus
souvent 16see. La sym ptomatologie comporte: une
perte de conscience de duree variable; puis sur
vient une periode de latence, durant laquelle il y
a reprise de conscience avec amelioration generale,
a tel point que 1’on peut penser que la guerison
est en bonne voie; apparaissent ensuite, des signes
d’augmentation de la pression intracranienne,
suivis de coma et de la mort si un traitement n’est
par institue. Les signes de 1’augmentation de la
pression intracranienne sont: les maux de tete, les
vomissements et la somnolence; des convulsions,
contralaterales, une hemiplegie, de la temperature
peuvent survenir. La mydriase, permanente ou
transitoire est homo ou contralaterale; le reflexe
pupillaire a la lumiere est aboli.
Hematome sous-dural aigu.—La symptomatologie
est, dans ces cas, extremement variable, selon la
nature du traumatisme. Plusieurs points sont dis
cutes ici a ce sujet.
Hematome sous-dural chronique.—F requ en ce.—
Ces hematomes s’observent chez des enfants entre
la naissanee et l’&ge de deux ans, et chez les
adultes a partir de l’age de 20 ans: il y a done
une periode de la vie ou le syndrome ne se ren
contre pas. La raison de ceci est inconnue. Symp
tom atologie.—Chez les enfants, on assiste a des
convulsions et a une augmentation progressive de
volume de la tete, avec gonflement des fontanelles:
le liquide cephalo-rachidien est sanglant ou xanthochromique. Chez l’adulte, les maux de tete, la
somnolence, la confusion mentale, l’irritabilite sont
caracteristiques. A cela s’associent souvent des
nausees, des vomissements, du vertige, de la di
plopie, des pertes de vision et d’audition, des con
vulsions et une hemiparesie. Les signes oculaires
sont exposes et discutes alors en detail.
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ANORECTAL LYMPHOMAS
J. Y. McGRAW, M.D., and J. L. BONENFANT, M.D., F.R.C.P.[C],° Quebec City

are being reported
with increasing frequency. In 1952 a total
of 228 cases were recorded by Hayes and
Burr.4 Because of their unusual develop
ment of lymphomatous growths in the ano
rectal region, it is of the greatest importance
to recognize that an essentially favourable
prognosis characterizes well defined solitary
lymphoid tumours, termed benign lympho
mas when originating in the distal rectum
or anus. The four cases reported here are
examples of this specific lesion; they were
seen in the last 10 years and taken from
the files of the Department of Surgical
Pathology, Hotel-Dieu de Quebec and
Faculte de Medecine, Laval University.
As indicated in Table I, all our patients
were adult young men. Their chief com
plaints were soreness, painful defascation,
bleeding and prolapse, most of which could
be referred to the concomitant associated
pathologic lesions. In all instances the
tumours were in the rectum (the lowest
being 3 cm. and the highest 6 cm. from
the anus) single, sessile and of a size rang
ing from pea to hazel nut (the smallest
being 1.5 cm. and the largest being 2.5
cm. in diameter). The tumour first detected
by digital examination was seen easily in all
cases through the rectoscope. All laboratory
tests carried out, including roentgenologic
study of the colon were negative.
All tumours were removed by simple
excision; a meticulous follow-up to date has
shown no recurrence. In one case haemor
rhoids, which were not removed at the
time of the operation, were subsequently
excised five years later. All microscopic
reports confirmed the presence of the clinic
ally diagnosed associated pathology and on
histologic examination all rectal polyps
were diagnosed as anorectal lymphomas.
A n o rectal l y m ph o m a s

of about one to two centimeters in diameter,
freely movable and covered with normal
mucosa. Their surface, although variously
described at times as polypoid, (Fig. 1)
papillary or lobulated, is smooth as a rule
and also movable. Ulceration and erosion
of the surface are veiy uncommon and
when present are generally not extensive.
Their consistency is mostly soft; it may
occasionally be firm but never hard. The
cut surface appears usually grey or salmon
colour and homogeneous.
Microscopically they are revealed as
discrete tumours consisting largely of
lymphoid tissue resembling normal lymph
node, except for absent sinusoids. The overlying mucosa, which as previously men
tioned, is almost always entirely normal,
may show signs of pressure atrophy and be
infiltrated with lymphocytes (Fig. 2).
The main lesion is submucosal and, as
stated by Hayes4,5 in an extensive study
on the subject, was comprised of lobules of

P a th o l o g y

Grossly, anorectal lymphomas appear as
solitary, sharply circumscribed sub-mucous
nodules or broad based polypoid tumours
"Department of Surgical Pathology, Hotel-Dieu de
Fig. 1.—Low magnification view of resected
Quebec, P.Q.
specimen.
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TABLE I . — C a s e R e p o r t s

Sex

Age

Symptoms

M

38

M

27

M

55

M

47

Pain at stool
Bleeding
Prolapse
Bleeding
Ache at stool
Bleeding
Sharp pains
Acute
haemorrhoids.

cm.
from
anus

Size
in
cm.

Gross aspect

Associated
lesions

Treatment

4

1.0 Sessile polyp

Haemorrhoids

3

1.5 Sessile polyp

Haemorrhoids

2

1.0 Sessile polyp

Haemorrhoids

5

2.0 Sessile polyp

Haemorrhoids
Fistula

lymphoid tissue. Their lymphoid follicles
have germinal centres with mitotic figures
and large histiocytic cells containing phagocytized cellular debris. This feature estab
lishes the very specific pattern of lympho
mas. These lobules have no capsules and
the lymphoid tissue does not extend into
the muscularis propria.
Sym ptom atolo g y

Lymphomas are found predominantly in
men (7 5 % ) in an age range of 25 to 50
years and more especially in young adults
with an average age of 33 years.
The clinical manifestations (Table I ),
which are often varied and embrace any of
the symptoms referable to ano-rectal path
ology, were present in most of our cases,
however for less than two years. The most
frequent complaint encountered is un
doubtedly soreness or even persistent pain
in the rectum associated or not with anal
pain or tenderness. In many cases it is pos
sible to establish that pain is felt mostly
at stool, or that an ache persists after defaecation with or without anal discomfort
and occasionally pruritus. Protrusion or ex
trusion of a mass sometimes only at stool,
coinciding frequently with the presence
of protruding and bleeding haemorrhoids,
has also been reported in the case of larger
tumours, but a true prolapse must still be
regarded as very unusual.
Rectal examination will usually reveal
lymphomas slightly above the anorectal
junction or dentate line and without special
predilection for any particular site on the
rectal wall; they can be found anywhere
from the anus to about 10 cm. above the
mucocutaneous junction, but however, are
generally within the reach of the examining
finger. Barium enemas are always reported

Recur
rence

Follow
up
(years)

None
Polypectomy
Haemorrhoidectomy
Polypectomy
None

10

Polypectomy
None
Haemorrhoidectomy
Polypectomy
None
Haemorrhoidectomy
Fistulectomy

4

7

2

negative and in none of our cases nor in
those previously reported was there any
coincidental lesion located at a higher level
in the sigmoid colon.
C ourse

and

Prognosis

A follow-up to date of our cases has
shown no recurrence of the excised tumours.
A complete review of the literature shows
that such results generally apply to all the
cases recorded, although in a few instances
lymphomas developed subsequently in a
different site. Their prognosis is excellent:
anorectal lymphomas are essentially benign,
and in no instance have they given rise to
localized or generalized malignant lymph
oma of any type.
T reatment

In view of the foregoing study, there is
no doubt in our mind that simple excision
of the lesion is the only advisable and
recommended treatment. There seems to
be absolutely no indication here for a wide
surgical extirpation preceded or followed
by radiotherapy. Some reports claim that
small lesions can be destroyed by fig u r a 
tion as an office procedure; we are inclined
to disapprove of this, since in these in
stances biopsy becomes impossible and no
pathologic confirmation of the preoperative
clinical diagnosis can be obtained.
D iscussion

In commenting on the genesis of anorec
tal lymphomas it must first be established
whether the lesion is a benign lymphoid
hyperplasia or a neoplasm involving and
enlarging lymph follicles of the area. The
answer to such a question although still
unknown, would bring much light on the
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Fig. 2.—Low power view of lesion showing normal mucosa and lymphocytic infiltration.

etiopathology of lymphomas of the anorectum.
It is of special interest in discussing the
physiopathology of this lesion to point out
that in no instances were there any ap
preciably enlarged lymph nodes, concomi
tant enlargement of tonsils, spleen or liver,
or history of appendectomy.
Lymphomas occur commonly in the rec
tum because of the large concentration of
lymphoid follicles in this area (approxi
mately 4% per square cm. in the sub
mucosa of the distal colon according to
Dukes and Bussey1). Granet2 in support of
the theory of hyperplasia, suggests that
lymph follicles of the anorectal region are
chronically exposed to multiple sources of
irritation such as faecal pathogens, high
alkalinity of the region, ranging from pH
8 to pH 10, and repeated trauma of de
falcation. This may be so because the lymph
follicles penetrate the muscularis mucosae,
and are separated from the lumen of the
bowel only by the mucosa.3
Moreover the importance of infection in

the anorectal region must also be con
sidered. In the genesis of anorectal lymph
omas it is our opinion that there is an im
portant if not evident connection between
the lesion and adjacent pathology. The
development of lymphomas would be re
lated to such local lesions as hypertrophied
papillas, haemorrhoids, inflammation of rec
tal papillas of perianal crypts, fissures,
fistulas, and other local lesions. Anorectal
lymphomas would therefore be nonspecific
tumorous lymphoid hyperplasias essentially
benign. Such an explanation may probably
not be generally accepted; but the relatively
normal appearance of the follicular struc
tures and the frequent presence of phago
cytic cells within the follicles seem to
suggest a hyperplasia rather than a tumour.
C o n c l u s io n

Four cases of discrete solitary tumour
arising in the anorectum and made up
largely of lymphoid tissue diagnosed micro
scopically as benign lymphoma are re
ported.
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All such lymphoid anorectal growths,
show ing a lobular pattern with prim ary
fo llicle form ation and reaction centres, were
histologically reported as being essentially
ben ign and are to be considered so, since
they all have proved harmless when cor
related w ith th e subsequent course o f the
patient.
T h ere is evidence that anorectal lym ph
omas differ radically from m alignancies en
countered in the rectum or anus, that they
do n ot degenerate in m alignant lymphomas
or even reoccu r after removal and that con
sequently a more radical treatm ent other
than sim ple excision of th e lesion is not
necessary or even acceptable.
Fin ally, becau se its histologic structure
suggests lym phoid hyperplasia rather than
tum our, it is our present concept that ano
recta l lym phom a should b e considered as
ben ign nonspecific tumour-like lymphoid
hyperplasia intim ately connected with and
depend ent upon neighbouring local lesions.

CLINICAL INVOLVEMENTS. H. Gardiner-Hill,
Consulting Physician to St. Thomas’s Hospital,
London, England. 200 pp. Must. Butterworth
and Co. Ltd., London, England; Butterworth
& Co. (Canada) Ltd., Toronto, 1958. $6.50.

Before attempting any form of criticism, one
must accept the author’s statement that
“Clinical Involvements” is not really a book.
Then only, can one assess the work in terms
of the author’s objectives of illustrating clinical
points such as approach to a case, develop
ment of clinical sense, the importance of some
of the more subtle and often poorly managed
aspects of clinical medicine, for example, the
handling of the patient with psychosomatic
disorder, etc.
The primary value of Dr. Gardiner-Hill s
effort, in my opinion, is that he has provided
for the senior medical student, general prac
titioner or postgraduate physician, a colourful
series of clinical incidents which summarize
many of the lessons which medical teachers
often stress in the course of bedside clinics
or teaching rounds. Here is an attempt to instil
in the mind of the physician a practical aware
ness of the many facets which contribute to
clinical acumen of real value when one comes
to assume the personal responsibility for man
agement of a patient.
The informality of the style employed by

R eferen c es

1. D u k e s , C. a n d B u s s e y , H. J. R.: Number of
lymphoid follicles of human large intestine,
j. Path, ir B ad ., 2 9 : 111, 1926.
2. G r a n e t , E .: Simple lymphoma of th e sphincteric rectum in identical twins, J. A. M. A.,
1 4 1 : 990, 1949.
3. G r a n e t , E., K agan , M. B. and S o lo m o n , C.:
Lymphomas of the anorectum, Am. J. Surg.,
8 0 : 311, 1950.
4. H a y e s , H. T. and B u r r , H. B.: Benign lymph
omas of the rectum, Am. J. Surg., 8 4 : 545,
1952.
5. H a y e s , H. T., B urr, H. B. and Pruit , L. T.:
Lymphoid tumours of the colon and rectum:
report of case of simple lymphoma of
rectum, Surgery, 7 : 540, 1940.
6. H e l w ig , E. B. and H a n se n , J.: Lymphoid
polyps (benign lymphoma) and malignant
lymphoma of the rectum and anus, Surg.
Ciynec. 6- Ohst., 9 2 : 233, 1951.
R esu m e
Quatre cas d’adenolymphomes benins de la
region ano-rectale font le sujet de ce travail. Ces
tumeurs different totalement des lymphosarcomes
que Ton peut rencontrer au rectum et a l’anus
et une simple exerese est suffisante. Ces lesions
sont plutot d’ordre hyperplasique que neoplasique.

the author allows the reader quietly to absorb
the point being stressed in the particular
clinical involvement described. Thus perspec
tive and avoidance of clinical myopia, especi
ally amongst specialists, the true meaning of
signs and symptoms, the value and pitfalls of
history taking, the importance of analysis of
the history, the usefulness of analogy between
systems, the clinical limitations of radiology,
pathology, biochemistry, are all factors
stressed in giving the physician a true apprecia
tion of the clinical situation leading to the
diagnosis, on which treatment is based. Fur
ther, the author convincingly develops the
philosophy of consideration of the patient as
a human being, in deciding what or how much
should be told to the individual patient
concerned.
Finally the reader is provided with a large
number of objective scientific facts and con
cepts of academic importance to lend strength
to this unusual type of publication.
Within the limitations stated by the author,
this should be of real interest and stimulation
to a wide medical readership, particularly
among younger physicians in training. Possibly
it will also serve some older members of the
profession as a somewhat nostalgic remmder of
the processes involved in their own develop
ment as physicians.
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INFECTION FOLLOWING SPLENECTOMY IN INFANTS
AND CHILDREN
A. D. FORWARD, M.D. and P. G. ASHMORE, M.D., F.R.C.S.[C], Vancouver
T his stu d y was stimulated by reports in

the literature of an unusually high incidence
of severe infections in young children fol
lowing splenectomy.5 ’8 ’18 The connection
was first suggested by King and Shumaker5
in 1952, and has received comment from
several authors since then. The present re
port is a review of 35 cases of splenectomy
in children at the Vancouver General Hos
pital from 1945 to 1959.
King and Shumaker reported five severe
infections following splenectomy in a series
of approximately 100 cases. Four of these
children developed meningitis or over
whelming meningococcaemia in from six
weeks to three years after operation, with
one death. The fifth child died from a
rapidly fatal febrile illness. These severe
infections occurred only in infants (all
five were six months of age at the time of
splenectomy) and only in those who had
congenital haemolytic anaemia.
In 1954 Glenn et al.4 reported a series
of 27 splenectomies with no subsequent in
fection. They had a minimum follow-up of
one and one-half years. Other authors how
ever, report severe infection.2-5’ '•,B- 17- 19
Of 72 splenectomies reviewed by Walter
and Chaffin,19 four serious infections re
sulted, with three deaths. However, they
did not feel that there was any evidence of
increased susceptibility to infection, or
increased mortality when this operation
was performed in infancy. It is interesting
to note that while in their series there was
only one infection in patients with con
genital haemolytic anaemia, there were three
deaths from infection in a much smaller
group of nine splenectomies for Gaucher’s
disease and Mediterranean anaemia.19
In their extensive review of 207 cases
of splenectomy from 1930 to 1954, Gofstein
and Gellis concluded that there was indeed
some correlation between splenectomy and
severe sepsis, but no specific relationship
between age at splenectomy and sepsis.5
I hey excluded 100 cases from their series
because these patients were felt to have
some prior defect in their immune defence

mechanism (e.g. portal hypertension, stor
age diseases, etc.). They reported a total
of four serious infections with three deaths
in the remaining 107 splenectomies (62 for
congenital haemolytic anaemia, 23 for idio
pathic thrombocytopenic purpura, 18 for
trauma and four for Cooley’s anaemia).
In 1957 Smith et al.17 reported 19 cases
of severe infection after splenectomy in
children, an incidence of 28%. Smith
found that the various post-splenectomy
infections fell into several categories: (1 )
those associated with meningitis, (2 ) those
with acute pericarditis and (3 ) a group
of acutely ill children with fulminating
septicaemia. As in the cases reported by
others the pneumococcus was the most fre
quent organism present (six cases). Their
work substantiates the conclusion of Gofstein and Gellis that while there appears
to be a correlation between splenectomy
and sepsis the relationship seems to be
independent of age.
A recent review by Huntley8 of 58 cases
of splenectomy found seven infected pa
tients of whom five were under one year
old; however, four of the five might be
considered to be prone to infection be
cause of the nature of the underlying con
dition.5
Studies by Gitlin, as quoted by Gofstein
and Gellis,6 reveal that there does not
seem to be an impairment of the capacity
of splenectomized children to form anti
bodies. There is some evidence suggesting
that in certain animal species splenectomy
decreases the natural resistance to acute
and chronic infection. The effect of splenec
tomy on the mortality rate from a spon
taneously acquired infection with Bacillus
enteritides was studied by Morris and
Bulloch in 1919.11 In their experiments they
demonstrated that there was a temporary
decrease in the resistance of the rat to in
fection following splenectomy (85% died
with splenectomy, 29% died in control).
While many animal experiments may
substantiate this, it is difficult to apply these
findings to the patient, not only because
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experim ental findings must be applied from
one species to another, bu t also because
the exact function of the spleen in man is
not clearly understood. T h e relationship
of the spleen’s role to infection is suggested
by several clin ical findings: (1) the spleen
tends to enlarge in the presence of certain
infections and ( 2 ) lymphocytes have been
dem onstrated to play a m ajor role in anti
body form ation, and as the spleen is the
largest reservoir of lym phocytes, it would
appear to play a leading role in the de
fen ce. R ow ley14 reported studies of antigenantibody titres in which 13 of the 14 splenectom ized patients failed to show a sig
nificant rise in antibody titre after intra
venous antigen injection. G ofstein and
G ellis studied gamma globulin levels in
several of their patients follow ing splenec
tomy. T h ey found that there did not appear
to b e a qu antitative change in these levels,
nor in the levels of patients who developed
in fection after splenectom y.5
C ase R eports
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quired haemolytic anaemia (Lederer type). He
received several blood transfusions and was
discharged two weeks later with haemoglobin
level 60%. He was readmitted two weeks later
with Hb. 28%. The patient was transfused
up to 58% Hb. and splenectomy was performed.
The postoperative course was uneventful and
the patient was discharged seven days after
operation, but he was readmitted one month
after discharge. At this time his Hb. was 35%.
He had tonsillitis and cervical adenitis which
responded well to treatment with chlortetracycline and blood transfusions. He was dis
charged on the 10th day with Hb. 57%.
He was well until the age of 10 years when
he was seen in the emergency department,
acutely ill, and in a state of shock with tem
perature of 106° F . In spite of heroic pro
cedures including intravenous antibiotics and
corticoids, he died two hours after admission.
Blood cultures taken just before death were
positive for pneumococci. Autopsy revealed
fulminating bronchopneumonia, pneumococcal
meningitis and septicaemia, with bilateral
adrenal haemorrhages. Cultures of the C.S.F.
and blood were again positive for pneumo
cocci.

C ase 1.—R.R.—boy aged five days. This
C ase 3.—J.B ., a boy aged seven years. At
patient underwent splenectomy in 1955 at six years and 10 months of age this patient
the age of five days. The spleen was removed was admitted to hospital for investigation of
in the process of repair of a diaphragmatic thrombocytopenia. He had been known to
hernia. He had an uneventful postoperative have thrombocytopenic purpura since the age
course and was discharged at age 19 days. of three and one-half months. He had re
The patient was next seen at the age of ten sponded well to conservative therapy and
and one-half months when he was admitted surgery was felt to be inadvisable. During
to hospital with acute bronchiolitis. Tempera this period of investigation he was quite well,
ture ranged from 101° F . to 102.5° F . On other than a platelet count of 30,400/c.mm.
the third day he began to respond to anti
While waiting decision on operation he de
biotics and became afebrile on the fifth day. veloped a right upper lobe pneumonia. This
He was discharged on the ninth day.
responded well in four days to penicillin, which
At the age of 15 months the patient was was continued up to, and after the splenec
seen in the emergency department. He was tomy. He underwent splenectomy in 1946 on
acutely ill with a history of two days’ duration the 40th day after admission. He did well
of coughing and irritability: temperature on until the ninth postoperative day when he de
admission was 105° F. He was treated with veloped bronchopneumonia. The dose of peni
salicylates and sponge baths and heavy doses cillin was increased. He ran a temperature of
101.5° F. to 103° F . for five days. He re
of penicillin. He responded rapidly to this
therapy and was discharged on the fourth day covered from this bout of pneumonia and
after admission. No definite diagnosis other remained on penicillin. However, on the 20th
postoperative day he developed a high spiking
than P.U.O. was made.
fever to 105° F . For the next four days he
T h e patient had no further admissions to continued to be desperately ill with a con
hospital. No follow-up after discharge was tinued high fever of 103° F. to 106° F.
obtained.
On the 24th postoperative day he was diag
nosed as having pneumococcal meningitis,
(pneumococci type 1 8 ). His condition re
C ase 2 .-S .K ., a boy aged two years. At
mained poor and in spite of massive doses of
age one year and 11 months this patient was
admitted to hospital in 1950 with severe ac penicillin by all routes, including intrathecal
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penicillin and other broad spectrum antibiotics,
he lapsed into coma and died on the 68th
postoperative day.

C ase 4.—R.R., a boy aged 12 years. At this
age the patient underwent splenectomy for
ruptured spleen in 1956. He had been in good
health prior to this injury. He tolerated the
operation well and had an uneventful post
operative course. He was discharged on the
eighth postoperative day.
Two years later he was admitted to hospital
with acute epididymitis. This responded well
to moderate doses of chloramphenicol and he
was discharged on the fifth day.
He was well for 10 months, but was then
again admitted to the hospital with acute epi
didymitis. This again responded to chloram
phenicol. He was discharged on the seventh
day and has been well for the past year to
the present time.
C ase 5.—P.K., a girl aged 15 years. This
young woman was admitted to hospital in
1956 with a head injury and ruptured spleen
resulting from a traffic accident. On admission
she was comatose and in a state of shock. She
underwent emergency splenectomy four hours
after admission. Her injury to the head and
brain stem was treated conservatively.
She remained in comatose condition and
developed staphylococcal septicaemia on the
ninth day. She was placed on heavy doses of
penicillin and erythromycin. Blood and C .S.F.
cultures continued to grow coagulase-positive
staphylococci. Her condition remained poor
until her death on the 200th day.
Case 6.—L.W ., a girl aged two years. This
Chinese girl underwent splenectomy at the
age of two years for what was thought at the
time to be haemolytic anaemia. Prior to splen
ectomy in 1950 she had been well except for
anaemia.
One year after splenectomy she was hos
pitalized for primary atypical pneumonia. This
was treated with penicillin and responded
well in four days. Over the next one and onehalf years she was admitted to hospital eight
times for blood transfusions and investigations
of anaemia, which was finally diagnosed as
Cooley’s anaemia.
At age four and one-half years she was
admitted to hospital with fever. This remained
undiagnosed but responded to penicillin. Over
the next four years she had six admissions for
recurring infection; three for acute upper res
piratory infection; one for recurring tonsillitis
and two for severe bronchopneumonia. Since
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her last admission she has had frequent sore
throats, but has been well otherwise except for
quite severe attacks of chickenpox and measles.

D iscussion
In this series of 35 cases of splenectomy,
13 were for trauma, 10 for thrombocyto
penic purpura, and seven for haemolytic
anaemia. Of the 35 cases, complete follow-up
to the present time was obtained in 23.
Five other cases were followed up for two
years, two cases for six months and in the
remaining five no follow-up was obtained.
In the 35 cases six patients subsequently
had infections which we feel are worthy
of further comment. Cases 2, 3 and 5 pre
sent the picture of overwhelming infection
commented upon by Smith, the first two
of these caused hy the pneumococcus. In
Case 3 the patient had a proven pneumo
coccal pneumonia prior to operation. The
pneumonia was treated with penicillin and
a satisfactory response obtained. The pa
tient remained on this therapy up to and
after splenectomy, but in spite of this
developed meningitis.
Case 6 is included because it is felt that
even though the patient had severe ante mi a,
which might predispose to infection, she
had no infections prior to splenectomy at
age two years. Following splenectomy she
had two bouts of severe bronchopneumonia
and several episodes of severe upper res
piratory infection.
Cases 1 and 4 demonstrate infections
occurring 14 and 24 months respectively
post-splenectomy in which there was no
generalized disease and where a ruptured
spleen was removed.
None of these six patients who developed
infections was felt to have any underlying
condition which impaired the immune
mechanism. This would include Case 5
despite the presence of severe head injury.

S u m m ary and C onclusions
From this series we feel that there is a
strong suggestion of increased incidence of
infection in children following splenectomy.
Older children, as well as infants, appear
to share this increased susceptibility. It
would appear to be particularly dangerous
to perform splenectomy in children who
have had a recent upper respiratory infec-
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tion or pneumonia. This was originally
suggested by Gofstein and Gellis3 and also
noted by Huntley .8
An incidental finding noted in our follow
up study was that several of the patients
who developed mumps, measles or chickenpox seemed to be more acutely ill than
one would expect. These were patients
other than the reported cases of infection.
In the light of these findings and those
of others, it would seem to be worthwhile
to reconsider the indications for splenec
tomy in childhood. The possibility of subse
quent severe infection should be kept in
mind, and this may be particularly true
in infancy. We feel that it is a further stimu
lus to exhaust all available conservative
measures in the management of blood
dyscrasia amenable to splenectomy, and in
questionable cases of traumatic rupture of
the spleen. Splenectomy may appear to
be an easy and immediate solution to a
problem, but it may eventually lead to
grave consequences.
It is also important that every child
undergoing splenectomy should be checked
for many years in order to throw further
light on this problem.
A discussion of the literature pertaining
to the possibility of increased infection fol
lowing splenectomy in children has been
presented.
The case histories are presented of six
cases of significant infection following
splenectomy in childhood.
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R esum e
Le present travail a ete fait a la suite de rapports
indiquant dans la litterature une augmentation
anormale des infections graves chez des jeunes
enfants apres une splenectomie. II s’agit d’une
revue de 35 splenectomies faites chez des enfants
entre 1945 et 1959 et a I’Hopital General de Van
couver.
Experimentalement, il a ete possible de demontrer que la splenectomie chez le rat diminuait
les capacites de resistance a des infections induites; il est cependant difficile d’appliquer ces
conclusions a l’homme, d’une part a cause des
differences qui peuvent exister entre especes, mais
encore parce que le role de la rate chez l’homme
est a p:u pres inconnu. Cependant, certains faits
eliniques suggerent fortement une relation entre
cet organe et les infections; tout d’abord, la rate
est hypertrophiee dans certaines maladies; de plus,
la rate est le plus important reservoir de lym
phocytes de l’organisme et peut done influencer
de cette fagon les decharges d’anticorps. Parmi
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les cas qui sont presentes ici, (3 5 ), la splenectomie
avait ete pratiquee pour traumatisme dans 13 cas,
pour purpura thrombocytopenique dans 10 cas et
pour anemie hemolytique dans sept cas. A plus
ou moins longue echeance, des complications infectieuses graves, parfois mortelles, apparurent
dans six cas: il y eut quatre cas de pneumonies
dont un complique de meningite a pneumocoques,
un cas d epididymite a repetition et un cas de
septicemie a staphylocoque.
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D ’une fapon generate, l’etude de cette serie
suggere fortement une augmention de la mor
bidity infectieuse apres splenectomie. II semble
tout specialement dangereux et contre-indique de
proceder a une splenectomie chez des enfants
qui presentent ou ont recemment presente des
troubles infectieux respiratoires ou pulmonaires.
D e plus, chez les splenectomises, les maladies telles
les oreillons, la rougeole ou la varicelle, prennent
une allure clinique Deaucoup plus aigue et grave.

MALIGNANT MELANOMA OF THE SKIN: A VALUABLE PROGNOSTIC
GUIDE IN THE

CHOICE OF CASES FOR PROPHYLACTIC LYMPH
NODE DISSECTION

F. V. NICOLLE, B.A., M.B., B.Ch„ W . H. M ATHEW S, M .D., C.M. and
J. D. PALMER, M.D., C.M., F.R.C.S.[C], F.A.C.S.,* Montreal

T he generally accepted method of treat
ment for malignant melanoma in this hos
pital has been local excision of the primary,
a regional lymph node dissection not being
performed unless, or until the nodes be
come clinically involved. Many articles in
recent years have advocated more radical
methods of treatment and indicated im
proved results. It was therefore decided to
make a critical analysis o f the results of
treatment in this hospital, trying in particu
lar to clarify the justification, if any, for
local excision alone, in all or in certain
cases.
There are many articles covering this and
other aspects of the treatment of malignant
melanoma, but the results obtained in a
general hospital are of interest for two main
reasons. Firstly, the material contained in
reports from cancer centres naturally shows
a large proportion of advanced cases which
serve to produce a disproportionately bad
overall prognosis, as well as containing
many referred cases where initial inade
quate treatment has been followed by
recurrence.1 Secondly, by studying the
material available at this hospital we have
attempted to answer certain questions
relating to prognosis and the natural history
of the disease, which are of importance in
the choice of surgical treatment. With these
objectives in mind, it was therefore decided
to include in the study only those cases
which received initial treatment at this hos
pital.
° From the Department of Pathology and Tumour
Clinic, The Montreal General Hospital.

M aterial

A survey was made of all cases of
malignant melanoma admitted to this hos
pital between 1929 and 1958, but excluding
orbital and conjunctival melanoma. This
provided a total series of 162 malignant
melanomas and 11 juvenile melanomas,f the
microscopic sections of which were avail
able. However, 14 patients with malignant
melanoma were not treated initially at this
hospital, thus leaving a total of 148. A
detailed five year follow-up was obtained
on 92 patients admitted between 1929 and
1954. Many of this group provided a 10
year follow-up. Therefore, the term “five
year follow-up” covers all cases of recur
rence within 10 years, if such a follow-up
period was available. Only approximately
15% of the recurrences were found to occur
later than five years, but these were in
cluded in order to give a more realistic
long term prognosis.
R esults

Site .—Classification of the primary site is
illustrated in Table II, the distribution be
ing very similar to the figures o f other
authors.-';i
Sex.—As part of the general survey o f the
material, a study of sex incidence was made
and is summarized in Table III.
tJuvenile melanoma refers to particular melano
mas occurring before puberty, having malignant
morphology but known to be benign in behaviour.
Melanomas with similar morphology can occasion
ally be identified post-pubertal.
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T A B L E I .— F i v e Y’ e a r S u r v iv a l , F r e e o f D is e a s e

Number o f
Patients

Method o f Treatment

A. Local excision, nodes clinically not involved..........................
B. Local excision and regional node dissection, nodes clinically
involved.......................................................................................
C. Prophylactic lymph node dissection.........................................
D. Untreated cases and deaths from other causes.......................
Number of patients.................................
Number of patients treated...................
Number of survivals...............................
Percentage of survivals of treated cases
T A B L E I I .— S it e o f P r im a r y

F ace..............................................................................
N eck...........................................................................
Trunk...........................................................................
Upper Limb (a) Hand..........................................
(b) A rm ...........................................
Lower Limb (a) F oot..........................................
(b) L eg ................................................
Mucous M embrane.................................................
Genitalia...................................................................
T ota l........................................................

Number o f
Survivals

Percentage of
Survivals

63

46

73 0

18
3
8

5
1
0

27.8
33.3

0.0

92
84
52
61 9

T A B L E III.
42
4
Five year survival
28
Number o f
free o f disease
6
cases
N o. o f cases % o f total
21
15
Men
43
23
53.5
24
Women 49
29
59.2
4
4
148

In contrast to the rough equality in
incidence between the sexes in the series
of 92 cases, the incidence of juvenile
melanoma occurring in the total series of
174 showed a ratio of three boys to one
girl in a total of 11 cases, which is admit
tedly small.

Average survival
time following
initial treatment
in fatal cases

21.3 months
34.7 months

In studying the cases in which regional
nodes were clinically not involved at the
time of initial surgery, it became apparent
that there was a significant variation in
behaviour among the tumours of large size,
the majority carrying a very poor prognosis,
but several showing no recurrence of the
disease at a five year, or even 10 year
follow-up.

T A B LE IV.— L o c a l E x c is io n — N o d e s C l i n ic a l l y
N ot I n volved

Size o f
Prim ary in
Centimetres

0 .0
0 .5
1.0
2 ,0

- 0 .5
- 1.0
- 2.0
and over

Number o f
Patients

15
16
16
16

Five Year Survival
Free of Disease
N um ber o f
Patients
Percentage

15
13
12
6

100.0
81.2
75.0
37.5

Of great interest is the markedly longer
survival time in women than in men dying
of the disease, a fact that has been studied
in detail by White4 as well as being recog
nised by other authors. However, the
number of men and women remaining free
of the disease at five years was roughly
equal.
Size and D epth of Primary. O f the 92
cases, 63 were patients who had had local
excision o f the primary only, the regional
nodes not being involved clinically. These
cases were analysed first. It has long been
known that the diameter of the primary
lesion provides a fair guide to prognosis
regardless of the type of treatment as illus
trated in Table IV.

TAB LE V. — L o c a l E x c i s i o n — N o d e s C l in ic a l l y
N o t I n volved

Histological
Depth

Stage I ........
Stage I I . . . .
Stage III. . .

Number o f
Patients

23
16
24

Five Year Survival
Free of Disease
Number of
Patients
Percentage

22
14
10

95.6
87.5
41.6

It was therefore decided to classify the
primary tumours according to microscopic
depth of invasion, three groups being
chosen for purposes of classification. These
are graded. Stages I, II, III.
Stage I, are those tumours showing dis
tinct malignant features, the process being
confined to the epidermis and junctional
level.
Stage II, those showing dermal invasion
to a depth not extending beyond the sweat
glands.
Stage III, are all those lesions showing
invasion to any depth beyond the sweat
glands.
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T A B LE VI.— L o c a l E x c i s i o n — N o d e s C l i n i c a l l y N ot I n v o l v e d
Size o f Primary

0 .0 - 0 .5 cm.....................................................
0 .5 - 1 .0 cm.....................................................
1.0 - 2 .0 cm.....................................................
2 .0 and over....................................................
Percentage Of Five Year Survival Free
of Disease.................................................
* cases developing metastases.

Stage I

Stage I I

10
7*
3
3

3
6*
5*
2

95.6

8 7 .5

In establishing these groups those lesions
of questionable malignancy were excluded
from the series. The standard criteria of
malignancy in melanoma were used, namely
cytologic features, mitotic activity, presence
of junctional change and intraepidermal
invasion, and associated inflammatory
reaction.
With this classification established, it
proved to be a remarkably accurate prog
nostic guide. The tumours in the Groups
I and II, both large and small showed an
almost complete cure rate when local
excision only was employed in cases when
regional nodes were clinically not involved.
The one exception in Stage I was a lesion
0.7 cm. in diameter on the foot of a man
of 45 years who was apparently quite well
for three years following surgery until
succumbing suddenly to hsematogenous
metastases. In Stage II, one exception is a
woman who developed regional node
metastases (six years after removal of the
primary on the cheek and who is now free of
further recurrence for three years following
radical neck dissection. The second excep
tion was a woman who developed inguinal
metastases during pregnancy six years after
removal of the primary on the calf. She
subsequently died of metastases eleven
years after initial surgery.
It might be argued that classification by
depth merely illustrates the same prognosis
as classification by the size of the primary
lesion.
Table VI is a combination of Tables IV
and V, and illustrates clearly that the
classification by depth of invasion is of
greater prognostic value than is the classi
fication by size. Here it is seen that the
large lesions with good prognosis are those
not penetrating beyond the sweat gland

Stage I I I
2
3*
g***
i -«*****
1 A*****

Percentage o f F ive Y ear
Survival Free o f D isease
100
81.
75
37

0
2
0
5

4 1 .6

level. Conversely, th e m a jo rity o f
lesions with bad prognosis are found in
Stage III showing penetration beyond the
sweat gland level.
Further examination was next carried
out to determine the fate of those cases
classified as Stage III who underwent local
excision only, regional nodes not being
clinically involved. As can be seen in Table
V, the percentage five year survival for this
group was 41.6. One case in Stage III is
alive and apparently free of disease three
years following excision of regional node
metastases. O f the other 13 cases in Stage
III none survived five years free of disease
following further surgical treatment o f their
metastases, 10 first developed regional
node metastases and three hsematogenous
metastases. The average survival period was
14 months following development of
lymphatic metastases, and four months for
the group developing hsematogenous me
tastases. The average period between initial
operative treatment and the development
of the metastases was 26 months.
The results in the small group with
prophylactic node dissection are insufficient
to justify comment. The results in the group
with local excision and regional node dis
section for clinically involved nodes repre
sent some superficial node, and some
radical node dissections and again form too
small a group for detailed analysis.
D iscussion

In making a comparative study o f cases
of malignant melanoma dating back to
1929, it is instructive to note how the
average severity of the lesion has changed.
A change is also noted in the length of
time of symptoms prior to surgical treat
ment. In the period 1929-1938, 70% o f the
lesions treated were greater than 2 cm. in
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diameter and the average time of symptoms
of rapid growth, ulceration or repeated
haemorrhage prior to surgical treatment
was 10.5 months. In contrast, cases treated
between 1949-58 show over half the lesions
to be 1 cm. or less in diameter and the
period before surgical treatment, 5.8 months.
Thus, the results in any such series as the
one given here must accept progressive
improvement in results regardless of
method of treatment, which is not perhaps
adequately illustrated when such a large
span of years is considered as a single
group.
Therefore, it is not proposed to place
much emphasis upon percentage results in
this group except to remark that the overall
good results are probably a reflection of the
vastly increasing number of early lesions
treated, many of which were only recog
nized as malignant when examined micro
scopically. The cytologic features of malig
nancy in melanoma are known to provide
no accurate or useful guide as to prognosis
in determining the probability of an indi
vidual case developing regional lymph
node metastases. Furthermore, the occur
rence of haematogenous spread is even
more unpredictable.
When deciding on the treatment of
choice, much emphasis quite rightly has
been placed on the high incidence of
regional node metastases demonstrable
only by careful microscopic examina
tion.1, 5-7 If this factor and the size of the
primary lesion alone are the guide for
justifying prophylactic regional node dis
section, there will always remain some
degree of doubt in the surgeon’s mind as to
whether such radical methods are justified
in all cases. Lane,7 in supporting prophy
lactic regional node dissection states that
one possible exception is the “superficial”
lesion confined to epidermis and junctional
level. Allen and Spitz3 define the “super
ficial” type as also extending into the im
mediate sub-epidermis. The demonstration
of the excellent prognosis in melanomas not
invading beyond the sweat gland level
despite their size, offers a most useful guide
to the surgeon in deciding in which case
prophylactic node dissection is justified.
This group described here as Stage I and
II is numerically significant, there being 39
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such cases without clinically involved lymph
nodes in a total of 63. It is therefore, hoped
that such histological observation will pro
vide the surgeon with more clearly defined
indications when the question of prophy
lactic lymph node dissection is considered.
There is a very strong argument favouring
prophylactic lymph node dissection in
Stage III cases since such a large propor
tion of them subsequently develop regional
node metastases. The system of classifica
tion by depth was used by Lund and
Ihnen,- the depth of invasion being graded
as “superficial”, “dermal” or “subcu taneous”,
and a correspondingly more severe prog
nosis shown to exist. In the present study
the difference in prognosis for tumours ex
tending deeper than the sweat glands was
found insignificant. However, when con
sidering prophylactic lymph node dissec
tion, it is the depth of dermal invasion
which is seemingly all important.
Summary

Out of a total group of 162 cases of
malignant melanoma admitted to a General
Hospital between 1929 and 1958, a series
of 92 was available with a detailed follow
up of at least five years. The well recognized
improved prognosis associated with smaller
primary lesions is demonstrated, but of
more importance it was found that histo
logical depth of dermal invasion offered a
much more accurate guide to the occur
rence of later regional node metastases, in
cases treated by local excision alone. In
cases where the melanoma did not extend
beyond the sweat gland level, the inci
dence of metastases developing later, if not
clinically recognizable at the time of local
excision of the primary, was 7.7%. Thus,
with the demonstration of the excellent
prognosis in certain clearly defined lesions
and the very poor prognosis in others (see
Table V I), the place for prophylactic dis
section is very much more clearly defined
and justified.
In the absence of clinically demonstrable
lymph node metastases, it is recommended
that regional lymph node dissection be
restricted to patients whose primary tum
our shows microscopic dermal invasion to
a depth beyond the sweat glands.
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R esu m e
Cet article est une critique des resultats obtenus
a I’Hopital General de Montreal dans le traitement
des melanomes cutanes; la therapeutique generalement employee consistait en l’excision locale de la

AMPUTATION FOR MELANOMA OF
EXTREMITIES*

“The situation may exist wherein the prim
ary malignant melanoma is situated in the skin
at a remote site from the regional lymph nodes
involved by metastasis; for example, in melan
oma on the sole of the foot with metastases
to the femoral and inguinal lymph nodes, or a
melanoma occurring in the nail matrix of a
finger with metastases in axillary lymph nodes.
With such an enormous intervening distance
between the primary melanoma and the meta
stases in regional nodes, it is not possible
by any technical operative procedure to re
move both the primary and metastatic foci
with the dissection of all the intervening
lymphatics between the two sites. In the
dissemination of melanoma from foot to groin
or hand to axilla, respectively, by way of
the myriad of lymphatic vessels and their
sluggish circulation, the accidental lodgment
of the melanoma cells anywhere en route
inevitably would lead to local recurrence in
“ P a c k , G. T.: End results in the treatment of
malignant melanoma, Surgery, 46 : 451, 1959.
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lesion, 1’evidement ganglionnaire correspondant
n’etant pratique que lorsque les ganglions en
question etaient envahis, cliniquement parlant.
Recemment de nombreux auteurs ont propose des
methodes beaucoup plus radicales. C’est done
avant tout dans un but de comparaison que la
presente etude a ete effectuee. II faut tenir compte
ici du fait que dans les cas qui entrent dans les
statistiques presentees, une importante proportion
avaient ete adresses a l’hopital apres un traitement
preliminaire incorrect, ce qui assombrit le pronostic.
Tous les cas de melanome traites entre 1929 et
1958 ont ete passes en revue, a l’exclusion des
melanomes orbitaires et conjonctivaux. Le total
se chiffre a 162 melanomes malins et de 11
melanomes juveniles. II fut possible de retrouver
l’histoire ulterieure de 92 malades. Une premiere
conclusion qui s’impose d’emblee est que les recidives qui se sont produites apres cinq ans ne
constituent que 15% des cas. Les resultats detailles de cette etude, concernant le siege de la
lesion primaire, la repartition par sexes, la taille
et la profondeur de la lesion, les generalisations
ganglionnaires sont presentes sous forme de
tableaux.
Dans l’ensemble, les facteurs importants dans
l’etablissement du pronostic sont la taille de la
lesion initiale et surtout son extension en profon
deur. En l’absence d’invasion ganglionnaire re
gio n al cliniquement constatable, les grandes dis
sections lymphatiques doivent etre reservees aux
cas ou le derme est deja infiltre par la lesion
primaire.

the leg or arm. This complication has occurred
frequently, for example, in patients having
an amputation of a toe with groin dissection,
with metastases occurring subsequently and
diffusely in the skin and subcutaneous tissues
of the intervening leg. Although the patient
and his physician might consent immediately
to such a radical operation as hip joint dis
articulation for a bone sarcoma of the femur,
it has been difficult to secure consent for this
operation in the case of a small ‘black cancer’
on the ankle with metastases to femoral lymph
nodes, and yet the disease is as fatal as other
types of cancer that present more frightening
aspects. There have been, however, a few
cases in our experience in which the discon
tinuous operation of amputation of a digit or
excision and skin grafting for a melanoma of
the hand or foot with independent axillary
or groin dissection has resulted in five-year
definitive cures. Nevertheless, the number of
these patients is so few in comparison with
the large group of failures that one is reluctant
to advise such conservative procedures except
in aged subjects. . . .”
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DRY ICE REFRIGERATION OF GANGRENOUS LIMBS
F. R. C. JOHNSTONE, M B., M.Sc., F.A.C.S., F.R.C.S.(E), Vancouver, B.C.
R efrigeration of gangrenous extremities is
not a new idea. It has been employed to
provide local anaesthesia for amputation,
and also to postpone the necessity for
amputation until the patient’s condition is
improved and the operation can safely be
carried out. Below 4° C. conduction in
nerve ceases, and the toxicity of moist
gangrene is lessened by slowing down the
rate of decomposition and decreasing blood
flow in the limb. Reaching this low temper
ature using ordinary ice is quite difficult as
the ice usually melts before the limb attains
the required temperature, and in melting,
water generally floods the bed, making
nursing procedures complicated. There has
thus been considerable reluctance to em
ploy the method even though its principle
is sound. It was felt that refrigeration
achieved without employing ordinary ice
would have value in many situations. In
elderly patients in particular, and in cases
of multiple injuries where viability of a
limb cannot be restored and amputation is
impossible, temporizing might ensure the
patient’s survival. The dose of narcotics
required for control of pain in older patients
often has to be considerable, and may of
itself contribute to the patient’s poor con
dition by respiratory depression. Relief of
pain in another way therefore is important.
Dry ice was first used in the Vancouver
General Hospital 18 months ago, and it
seems to be the ideal refrigerant for this pur
pose. With its sublimation point of -78° C.
refrigeration of the limb is rapidly secured
and can be maintained easily at a temper
ature well below 0° C. Evaporation causes
no moisture, and the carbon dioxide vapour
does not produce any ill effect. Nursing
care of the extremity is reduced and the
relief of pain has been dramatic. There is
however, one fundamental point which
must not be forgotten: anything so frozen
is dead beyond recall.
T h e lim b m ust b e a m p u ta ted eventually.
The method can n ot be used for refriger
ation anaesthesia, with amputation through

the refrigerated area, as amputation must
be proximal to this through viable tissue.
In dication s

1. Postponement of amputation until the
patient’s general condition has improved.
These patients are in two categories: (a)
the old patient with a recent arterial occlu
sion not amenable to surgery and who is
in cardiac and respiratory decompensation,
and (b) the patient with multiple injuries
who is unfit for amputation, and who suffers
from an inoperable arterial injury produc
ing gangrene of an extremity.
2. Prevention of the necessity for ampu
tation in a moribund patient. These
patients require only control of pain and
of putrefaction of the limb.
T echnique

The method described below has proved
satisfactory, but in fact almost any method of
application will succeed provided that the dry
ice is not allowed to escape into the bed, that
it is properly insulated from the other limb,
and that it is not applied above the gangrenous
area.
Materials Required (Fig. 1)
1. Dry ice.
2. Orthopaedic stockinette.
3. Orthopaedic wadding bandages.
4. Absorbent cotton.
5. Polyethylene bags, #12 size.
6. Quilted maternity pad.
7. Waterproof sheet.
8. Household gloves.
The dry ice has been obtained in this
hospital from the ice cream supplier, who
charges six cents per pound. It should be
obtained in 25 lb. blocks and sliced into
manageable pieces. It is almost impossible to
break up the solid blocks. Dry ice will keep
in an ordinary refrigerator wrapped in news
paper, and placed in a corrugated paper box,
for about seven days, and this quantity is
sufficient to freeze a limb for this period.
Gloves are required for handling it. Maternity
pads have proved to be just the right size for
"Department of Surgery, University of British the outer layer of insulation, but blankets are
also satisfactory.
Columbia, Vancouver.
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Fig. 1.—Materials required for dry ice refrigeration. Sliced blocks of dry ice, orthopaedic
stockinette and wadding, waterproof sheet, quilted maternity pad, absorbent cotton, rubber
gloves, polyethylene bags #12 size.

M ethod

In gangrene affecting the distal leg and
foot, such as shown in Fig. 2, the ortho
paedic stockinette is rolled onto the limb
so that it extends from beyond the toes to
midway up the thigh (Fig. 3). Slices of
dry ice are broken up into smaller pieces
and placed in polyethylene bags, which
are loosely closed by folding over the ends.
These are placed around the leg and foot,
as high as the limit of the gangrenous
area, about four to six bags being needed
(Fig. 4 ). The leg and foot surrounded by
bags are now wrapped in absorbent cotton,
which is held in place with orthopaedic
wadding. The upper end of the stockinette
is turned down over the absorbent cotton
and wadding to prevent any dry ice from
escaping at the knee (Fig. 5 ). The whole
leg is wrapped up in a waterproof sheet,
and this, in turn, is enclosed in a maternity
pad, and held in place with safety pins or
bandages (Fig. 6). Once dry ice has been
applied in this way it will last for 24 to
48 hours. After evaporation, bags have to be
refilled, replaced, and absorbent cotton
wadding, waterproof sheet and maternity
pad reapplied. Care must be taken to see
that no dry ice escapes into the bed, and
that it does not work its way up the limb
beyond the gangrenous area. We have kept
limbs refrigerated in this way for as long as
three weeks.
As has been said the relief of pain is
most dramatic and the requirements for

narcotics reduced. Improvement in the
patient’s general condition is of course not
only due to refrigeration and reduction of
toxicity, but also to the time allowed for
correction of the concomitant cardiac
and respiratory failure and other unfavour
able conditions. When the patient is con
sidered fit for operation the limb is ampu
tated through normal tissue above the level
of the refrigerated gangrenous part, under
general anaesthesia. Entirely satisfactory
healing has followed, proximal to the well
formed line of demarcation.
C ase R eports
C ase 1.—After falling out of bed in his
home an 88 year old man noticed that his
left leg was cold, mottled purple, the toes
black and the veins distended. No pulses were
palpable below the femoral which was re
duced in amplitude compared with the right
side. His general condition was poor. On physi
cal examination Cheyne-Stokes respiration was
noted; his heart was enlarged and fibrillating,
and liver and spleen were palpable. He was
incontinent. The left leg was packed in dry ice,
and with medical treatment he improved so
much that 16 days later the limb was ampu
tated above the knee through healthy tissue,
under spinal anaesthesia. Two weeks later the
stump was well healed and the patient was
discharged.
Case 2.—This 64 year old man was struck
while drunk, by an automobile. He sustained
a fracture of the pelvis and a rupture of the
bladder. He was admitted to another hospital
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Fig. 2.—Right leg prior to refrigeration.

where the bladder rupture was repaired and
a suprapubic cystotomy carried out. His right
leg was cold and blue. Six days later he de
veloped anuria and was transferred to the
Vancouver General Hospital for treatment of
this complication. On admission he was oligu
ric, the right leg and foot were gangrenous, the
thigh swollen and mottled blue. No pulses
were palpable in the extremity. There were
fractures of the pelvis and ribs. Non Protein
Nitrogen was 270 mg.%. It was decided to
pack the gangrenous leg in dry ice and dialyze
the patient with the artificial kidney. This

was done on two occasions before renal func
tion returned. During this time he survived a
staphylococcal septicaemia and his condition
gradually improved. He required minimal
sedation as the limb was free of pain. After
15 days of refrigeration it was felt that his
leg should be amputated as his NPN had
risen further (the source of nitrogenous prod
ucts was thought to be the gangrenous leg).
Pathological report on the surgical specimen
remarked on the absence of infection though
no cultures were taken. The patient died three
days later; at post-mortem he was found to

Fig. 3.—Stockinette applied.
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Fig. 4.—Dry ice in polyethylene bags, laid along leg to upper level of gangrene.

have a rupture of the liver, with subphrenic
abscess, bronchopneumonia, and extensive
haematomata of the buttocks, flanks and upper
thighs. It is doubtful whether the source of
the rise in NPN was in fact the gangrenous
leg.
C ase 3 .—A 75
gangrene of the
before admission
thought to be an

year old woman developed
right leg and foot the day
to hospital. The cause was
embolus from the left heart

as fibrillation was noted on examination. Her
condition was so poor that amputation was not
possible, although pain from the limb was
severe. The leg was packed in dry ice and pain
was immediately relieved. Her condition con
tinued to be poor and she died four days later.
During this time nursing was no problem and
sedation requirements were minimal.
D isc u ssio n

Five

additional

patients

have

Fig. 5.—Absorbent cotton wrapped around the dry ice and leg, held in place with
orthopaedic wadding, and the upper end of the stockinette folded down to prevent dry ice
escaping.

been
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Fig. 6.—The final layers of waterproof sheet and quilted maternity pad applied and held
in place with bandages.

treated. Of these, two came to amputation,
and one died three days later. One patient
with multiple injuries died the day follow
ing refrigeration of the limb. The other two
patients were moribund, and treated solely
for relief of pain. In all these cases, relief
of pain was gratifying, and nursing care
undoubtedly made easier. In none could
any deleterious effect be detected.
It has always been difficult to know how
to care for old patients who develop
gangrene as a further step in the inexorable
course of their cardiovascular disease. Some
may live happily for some time following
amputation, others are moribund, but
amputation becomes necessary for human
itarian reasons. Dry ice refrigeration has
enabled us to spare the moribund an un
necessary operation yet ease their demise,
and to postpone a necessary amputation for
the others until they are better able to with
stand it. The nursing staff have welcomed
the method as a way of simplifying the
care of these patients, and in practice, its
application has been simple and econom
ical.
S um m a ry

1. The refrigeration of gangrenous ex
tremities with dry ice is described.
2. Indications are: (i) To enable ampu
tation to be postponed until the patient can

tolerate the operation, (ii) To obviate
amputation in moribund patients by reliev
ing pain and simplifying nursing care.
3. Illustrative cases are reviewed.
R esume
La refrigeration d’une extremite gangreneuse
n’est pas une technique nouvelle. On l’emploie
pour etablir une anesthesie locale en vue de
Pamputation ou pour permettre une amelioration
de 1’etat general du malade pour le rendre capable
de supporter une amputation. A une temperature
de 4° C., la conduction nerveuse cesse et l’intoxication gangreneuse est grandement diminues du
fait que 1’apport sanguin dans le membre atteint
est alors tres reduit. L’utilisation de la glace pour
obtenir cet abaissement de temperature se revele
peu pratique: la glace ordinaire fond bien avant
que le membre ne soit porte a 4° C. et l’inondation
du lit est frequente, ce qui complique considerablement le travail des garde-malades.
C’est pourquoi on a tente d’employer, a 1’hopital
General de Vancouver, la neige carbonique (dry
ice); la refrigeration du membre est rapidement
atteinte et la sublimation du produit ne comporte
que des vapeurs de gaz carbonique faciles a
evacuer. II faut cependant se souvenir que la
temperature peut souvent 6tre abaissee en dessous de 0° C., et que les tissus ainsi geles sont
morts. Pour l’emploi, les blocs de glace carbonique
sont casses en petits morceaux et places dans des
sacs de polyethylene; ces sacs sont poses au con
tact du membre malade, lui-meme protege par un
bandage. Le tout est enveloppe de couvertures.
A titre d’exemples, trois eas traites selon cette
methode sont alors presentes: il s’agit de gan
grenes du membre inferieur spontanees ou traumatiques. Le soulagement de la douleur fut toujours spectaculaire ainsi que le relevement de
l’etat general.
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A METHOD OF MANAGEMENT OF DISPLACED FRACTURES
OF THE SURGICAL NECK OF THE HUMERUS
I. A. D. TODD, M.A., M.B., B.Chir., and I. E. MULLENS, M.D., F.R.C.S.[C], Toronto

M ost fractures of the surgical neck of
the humerus in adults may be m anaged
by the use of simple support and early
movement. In a small percentage, however,
gross displacement necessitates reduction
and this must be maintained b y some fixa
tion other than bandages. W e report here
a simple method of reduction and im m o
bilization with which we have had som e
success.
T he D isplaced F racture
Surgical N eck

of the

Many classifications are proposed for
fractures of the surgical neck o f the
humerus, the merits o f which we need not
debate here.1'3’ n ’ 12 Common to these is
the type of fracture in which the distal
fragment is markedly displaced in relation
to the proximal fragment, with significant
associated angulation (F ig. 1 ). M any
methods of management have been sug
gested for these fractures. W here red u c

tion is difficult to obtain or maintain, som e
advocate open reduction and fixation b y
means of suture,4 screw, pin and plate, or
multiple intramedullary wires.3' 18 Others
advise the use of an abduction fram e,7'9
spica,10- 11 or hanging cast,4’ 6> 12 on ce red u c
tion has been achieved. Still others are in
favour of accepting gross displacement,
at least in the elderly, and treating the
patient by simple support and early m ove
ment.2, 9’ 1215 W e feel that som e o f these
methods are too radical, som e desperate,
and others cumbersome. W e no longer use
the abduction splint and spica, and have
not found it necessary to perform open
reduction in our small group o f cases.
M ethod

of

M anagement

In 1950 and again in 1958 Saha reported
his studies on muscular action about the
shoulder join t.16’ 17 B y electrom yography
he was able to show that the neutral or
“zero” position of the head o f the humerus

Fig. 1.—Displaced fracture of surgical neck of the humerus.
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Fig. 2.—The “zero” position.

Fig. 3.—Site of introduction of Kirsehner wire.

in the glenoid fossa was attained when the
arm was abducted to 165° and brought
forward 45° toward the sagittal plane.
Placing one’s hand on the vertex of one’s
head is the simplest illustration of this
position (Fig. 2). It followed then that
the proximal fragment of an unstable
fracture of the surgical neck would assume
this position if allowed to do so, and in
order to achieve reduction, the distal frag
ment need only be brought into line with
the proximal. We have successfully adopted
this method of reduction and can attest to
its usefulness.
When the fracture has been reduced
it may be secured by the method de
scribed by Murray18 in 1945. With the
patient under general anaesthesia, reduction
is performed and the arm is brought care
fully down into the adducted position
until it is possible to insert a Kirsehner
wire through a stab wound in the skin and
into the greater tuberosity of the humerus
(Fig. 3 ). The wire is first directed toward
the axilla, and when it is judged to be
well into the proximal fragment its direc
tion is changed toward the elbow. In this
manner it crosses the fracture line, without
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the fracture being exposed surgically, and
is driven distally until it impinges on the
inner cortex of the humerus just above
the elbow. The end of the wire is then
cut olf below the skin surface at the
shoulder and the patient’s arm held to
the side by a Velpeau bandage. The punc
ture wound in the skin of the shoulder is
covered with a sterile dressing. On occa
sion we have used two or more wires
considering that we might thus improve
fixation, but have found that one stout
wire is usually sufficient to maintain an
acceptable reduction (Figs. 4 and 5 ).
Guarded shoulder movements are begun
ten days later when the bandage or sling
has been removed, and the Kirschner wire
is removed under local anaesthesia in three
to five weeks.
T he Series

From January 1954 to January 1959 we
have used this method of management in
14 displaced and unstable fractures of the
surgical neck of the humerus at the W el
lesley Hospital. The ages of the 14 patients
in this series ranged from 17 to 93 years.
There were two deaths both of which were
in decrepit women over 80 years of age
who succumbed to congestive heart fail
ure before leaving hospital.
the humerus in young patients should be
A follow-up was carried out on the other reduced and adequate position maintained
12 patients and all but one have excellent in order to obtain better function. W e feel
results. We regard an excellent result as that this principle should be extended to
one in which the patient has no disability include selected aged patients provided
whatsoever in the affected shoulder when that the method of management does not
increase the morbidity and mortality. In
compared to the opposite side.
deed,
it may be argued that accurate re
The average time of complete recovery
of the shoulder was six months. During duction in the elderly is even more desir
the same period 37 other patients were able as the aged patient is less able to
admitted to hospital with fractures of the rehabilitate his shoulder, and is, therefore,
surgical neck of the humerus for treat more likely to have a better result if reduc
ment by other methods such as sling and tion is accurate. The average elderly patient
swathe, or abduction spica. We were able with this fracture tolerates short anaesthesia
to examine or obtain information on 34 of well, and may be treated by the method
these patients and found that seldom was here described. The fact that two of our
return of full function accomplished before patients died suggests that we might have
one year. Outpatients were not included been more stringent in our selection of
in this study.
patients for this procedure, or perhaps
better advised to use local anaesthesia. One
D iscussion
of these patients had a compound fracture,
It is generally agreed that displaced and however, and general anaesthesia was con
unstable fractures of the surgical neck of sidered advisable. Howard and Eloesser19
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C onclusions

1. The “zero” position described by Saha
is a satisfactory method of reducing dis
placed fractures of the surgical neck of
the humerus.
2. Maintenance of reduction may be
secured by the introduction of one or more
Kirschner wires across the fracture site by
a closed technique.
3. W e have found the results of treat
ment by this method superior to other
methods.
R eferen ces
1. K o c h er , T .:

Fig. 5.—Lateral union of fracture shown in Fig. 4.

are of the opinion that local anaesthesia is
all that is required in most circumstances.
Introduction of the wire by this tech
nique requires a little experience to be
proficient, but once learned it can be per
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use in the management of some fractures
of the shaft of the humerus, and have
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W e favour the removal of the wire three
weeks after its introduction. Projection of
the wire under the acromion might other
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had a bad result.

Beitrage zur Kenntniss einiger
praktisch wichtiger Fracturformen, Carl
Sallmann, Basle und Leipzig, 1896.
2. R o b e r t s , S. M.: Fractures of the upper end
of the humerus: end-result study which
shows advantage of early active motion,
J. A. M. A., 98: 367, 1932.
3. W a tso n - J o n e s , Sir R e g in a l d : Fractures and
joint injuries, Vol. 2, 4th ed. Williams &
Wilkins, Baltimore, 1955. p. 471.
4. S t e w a r t , M. J. and H u n d le y , J. M.: Frac
tures of the humerus: a comparative study
in methods of treatment, /. Bone ir Joint
Surg., 37-A: 681, 1955.
5. H a g ie , F. E .: Shoulder pinning for neck
fractures of humerus, J. Indiana M. A.,
4 4 : 379, 1951.
6. W h e e l e r , J. E .: Kirschner wire intramedul
lary fixation versus hanging cast in frac
ture of the humerus, New Orleans M. ir
S. /., 104: 271, 1952.
7. S a n t e e , H. E.: Fractures about the upper end
of the humerus, Ann. Surg., 8 0 : 103, 1924.
8. C o o n se , G. K. and M o o r e , H.: Treatment of
fractures of the humerus by mobilization
and traction, New England J. M ed., 2 0 3 :
829, 1930.
9. S e v e r , J. W .: Fracture of head of humerus:
treatment and results, New England J.
M ed., 2 1 6 : 1100, 1937.
10. W h is t o n , T. B.: Fractures of surgical neck
of the humerus: study in reduction, /■
Bone ir Joint Surg., 36-B: 423, 1954.
11. B a t e m a n , J. E .: The shoulder and its en
virons, the C. V. Mosby Company, St.
Louis, Mo., 1955. p. 489.
12. D e h n e , E .: Fractures at the upper end of
the humerus: classification based on etiol
ogy of trauma, S. Clin. North America, 25:
28, 1945.
13. F u r s t e n , R. V. and K in s e r , P.: Fractures
and dislocations about the shoulder, J.
Bone ir Joint Surg., 18: 191, 1936.
14. B r e k k e , A.: Fracture of the surgical neck
of the humerus, Acta chir. scandinav., 1 04:
143, 1952.
15. O ’B r ie n , R. M.: Treatment of fractures of
the surgical neck of the humerus in the
aged, Geriatrics, 9: 406, 1954.
16. S a h a , A. K.: Mechanism of shoulder move
ment and a plea for the recognition of
“zero position” of the glenohumeral joint,
Indian J. Surg., 12: 153, 1950.

April 1960
17.

FRACTURED HUMERUS

A. K.: Zero position of the glenohumeral
joint: its recognition and clinical import
ance, Ann. Roy Coll. Surgeons England,
2 2 1 223, 1958.
18. M u r r a y , G.: The use of longitudinal wires
in bones in the treatment of fractures and
dislocations, Am. J. Surg., 6 7 : 156, 1945.
19. H o w a r d , N. J. a n d E l o e s s e r , L.: Treatment
of fractures of the upper end of the
humerus, J. Bone ir Joint Surg., 1 6 : 1
1934.
Saha,

R esu m e

La majorite des fractures du col chirurgical
de rhumerus chez l’adulte peuvent etre traitees
par un simple support et la mobilisation precoce.
Dans certains cas, cependant, l’importance du
deplacement necessite une fixation autre qu’un
simple bandage. Les auteurs presentent ici une

EXPERIM EN TA L SURGERY0
“Experimental surgery has advanced from a
laboratory evaluation of operative procedures
to a wider area of investigation involving
many subjects hitherto considered beyond the
scope of the surgeon. It is not a specialty by
itself, but covers a field of research related
to surgery and of interest to surgeons. Its field
includes such diverse subjects as oncology,
neurochemistry, endocrinology, angiology, and
muscle physiology in addition to studies of
general phenomena of infection, shock, meta
bolic response to injury, and neoplasia. On
the solid foundation of the fact that research
in surgery is not only desirable but necessary,
one can consider its objectives as follows.
“The most important task is probably the
widening of the scientific approach in surgery.
New facts and data related to surgical prac
tice are uncovered continuously by research
in basic sciences. I t is up to the surgeons to
evaluate the applicability of these findings to
surgery. Not only have new fields for surgery
opened recently, but also the approach to
many surgical problems has undergone a
change as a result of better understanding of
the basic principles involved.
“The clinical experience in surgery provides
" S koryna,

S. C.: Surgery, 46: 1162, 1959.

247

methode de reduction et d’immobilisation qui
leur a donne de bons resultats.
Ils ont surtout en vue les fractures dans lesquelles les fragments sont a la fois deplaces et
angules. Ils font etat du fait que la position
“zero” de la tete humerale ( c’est a dire celle ou
cette tete ne se trouve soumise a aucun effort
musculaire) est atteinte dans l’abduction a 165°
et la rotation anterieure du bras a 45°. Dans une
telle position (que l’on obtient en pla§ant la
main sur le vertex) la reduction se fait facilement
par alignement du fragment distal sur le fragment
proximal. La contention est assuree par passage
d une, ou si besoin est, de plusieurs broches de
Kirschner a travers le foyer de fracture; l’introduction s’en fera en partant de la grande tuberosite humerale, en visant le coude.
/Sur une serie de 14 patients traites ainsi, les
resultats furent excellents dans 12 cas. L’intervention peut se faire sous anesthesie locale ou
generale, selon 1’etat du malade.

a unique opportunity for observations in in
vestigation of basic phenomena in many fields
such as cancer research, exposure to traumatic
and infectious agents, shock, and so forth.
The contribution of a surgeon to research
progress in these fields can be considerable,
since facts, simple and obvious to him from
clinical practice, might appear to others just as
obscure as some physical chemistry is to
surgeons.
“The final objective, but not the least im
portant, is the training of the young generation
of surgeons in research. It is unlikely that a
year of investigative work prescribed by most
medical schools as part o f a graduate training
program will lead to startling experimental
findings, although notable exceptions have
been made. It is the contact of the future
surgeon with experimental methods which is
of primary value in addition to the recognized
importance of research in teaching. T h e pre
paration of the mind to face research prob
lems of the 'future appears to b e the logical
answer to the ever increasing scope of surgery.
“While the Art of 'Surgery seems to have
reached the summit, the Science o f Surgery
is confronted with a new world of electronics,
sputniks, and biophysics. W hether we can keep
in step with these developments depends
largely on progress in surgical research.”

248

CANADIAN JOURNAL O F SURGERY

V ol. 3

IMPERFORATE ANUS WITH RECTOVAGINAL FISTULA
IN AN ADULT®
P. H. N IL O FF, M.D., F.R .C .S.fC ], M. M. G ELFA N D , M.D., F.R.C.S.[C] and
G. J. STREAN, M.D., F.R .C .S.fC ], M ontreal

C ases of imperforate anus with recto
vaginal fistula persisting into adult life
although not rare, are relatively uncommon,
and thus few surgeons have opportunity
to develop a significant personal experience
in their management. Even though some
patients, including the one case reported
here, are able to control their bowels fairly
well, the disadvantage at coitus makes
repair desirable.
The reported incidence of imperforate
anus varies from one in 5000 to one in
10,000 live births. Additional develop
mental anomalies are frequent and are
found in from 28% to 68.7% in reported
series.1,7> 10’ 1315,18 These anomalies in
volve most frequently the genitourinary
system. The case reported here had the
added anomaly of crossed ectopia of the
right kidney with fusion and absence of
the left ureter.
The e m b r y o l o g y of this anomaly
has been described in detail by many
authors1, 4'8,12‘14,16 with the concept of
ectopic rectal opening rather than imper
forate anus being recently advanced by
Bill.2,3 The important developmental
changes occur between the third and eighth
week of embryonic life. In the third week
the bladder and hindgut empty into a
common cavity, the cloaca. In the sixth
week a downgrowth of mesoderm appears
so that by the seventh week the urogenital
and intestinal systems have been separated.
Any arrest of this downward growth will
result in communicating fistulas. In a
woman, the miillerian ducts, the lower
portion of which forms the uterus and
vagina, descend in the urogenital septum
and partake in any fistulous communication
which may be present. In the eighth week,
the urogenital and anal membranes break
down to establish external openings. Fail*From the Departments of Surgery and Gynae
cology, Jewish General Hospital, Montreal Quebec.
Presented at the annual meeting of the Royal
College of Physicians and Surgeons of Canada,
Vancouver, B.C ., January 1959.

ure of the anal membrane to break down
results in an imperforate anus, or stenosis
if incomplete. Since the anal sphincter is
derived from mesenchyme and is inde
pendent in development from the ecto
dermal and endodermal origins of the anus
and rectum, these patients possess an anal
sphincter. The concept proposed by Bill2, 3
is that the so-called “imperforate anus” is
actually an ectopic rectal opening, and that
some communication from the tip of the
rectum is present although this may be
very small. In describing the embryology
he suggests that the opening of the fetal
rectum into the cloaca moves ahead of the
developing urogenital septum till the rectal
opening reaches the perineum. It then
gradually moves backward till the normal
position of the anus is reached. It is his
impression that this migration of the tip
of the rectum may stop at any point along
its course and that this would account for
abnormally located rectal openings.
The classification of these anorectal
anomalies proposed by Ladd and Gross13
has been most widely accepted (Fig. 1).
Of the above described anomalies, type 3
are the most common.19 Although high
rectovaginal fistulas do occur, most of the
tracts open into the fourchette.11,18 In the
present case, the fistula opened into the
lower third of the vagina.
C ase Report
A 32 year old unmarried woman was ad
mitted to the Jewish General Hospital, Mont
real, in 1958, with a history of imperforate
anus and rectovaginal fistula. She knew that
this condition had been present since birth but
had been told that nothing could be done
about it. She now wished to marry and hoped
that something could be done to correct this
infirmity. Family history revealed both parents
to be alive and well. The patient’s mother
experienced no difficulty during pregnancy, nor
did she receive any radiotherapy at that time.
Past history revealed three previous hospital
admissions. In 1942 the patient was hospital
ized for removal of ovarian cysts. In 1945 an
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appendectomy was per
formed, and in 1947 she
had radiotherapy for me
norrhagia. She had not
menstruated since. The
functional enquiry was
otherwise negative. Gen
eral physical condition was
normal. Pelvic examination
revealed a rectovaginal
fistula in the lower third
of the vagina. The vagina
above the fistula admitted
one finger. The cervix was
small, fixed anteriorly, and
the adnexal regions were
normal. She could use her
levator muscles as a veri
table sphincter to close
the vagina completely. In
travenous p y e l o g r a m
showed a crossed ectopia
of the right kidney with
fusion and absence of the
left ureter.
The patient was pre
pared for operation with
oral neomycin, cleansing
enemata and vaginal pack
ing
with
sulfathiazole
cream. She was operated
upon under general anaes
thesia in lithotomy posi
tion with a Foley catheter
Fig. 1.—Types of malformations of the anus and rectum. (I) Stenosis
in the bladder.
at the anus or lower rectum. (2) Membranous form of imperforate anus. (3)
Procaine hydrochloride
Anus is imperforate and fistulas are present. Rectovaginal fistula is shown.
was injected between the (4) The anal canal and lower rectum form a blind pouch, and this is separated
fistula and posterior va from the rectal pouch.
ginal wall to facilitate
dissection. A circular in
cision was made around the lumen of the fistula and bled, indicating a good blood supply. This
and the fistula was dissected from the posterior newly formed anus admitted two fingers and
vaginal wall up to the fornix. The fistula and good sphincter tone was felt. The area of the
fistula was then repaired by approximating the
rectal pouch were then mobilized laterally and
levator muscles over the rectum and suturing
posteriorly. The major portion of the dissection
was done bluntly and care was taken to pre the vaginal mucosa. T he vagina admitted two
serve blood supply to the future rectum. A fingers. A two-inch gauze pack was left in the
transverse skin incision made at the dimple re vagina.
vealed a definite sphincter muscle. An opening
Postoperatively, the patient was placed on a
was then made through the sphincter and be low residue diet for 48 hours. T h e bowels
tween the levator muscles by blunt dissection moved on the third postoperative day. The
with a Kelly forceps. The rectal pouch with the anus and vagina healed uneventfully. The
fistula was then brought through the opening
patient was discharged 14 days after operation,
without tension. The mucosa was sutured to the and at that time she was continent and was
perianal region in two layers with intestinal able to contract the anal sphincter. She was
chromic catgut; one layer suturing the muscu- somewhat constipated. She was advised to
laris to the subcutaneous tissues and the other dilate the anus digitally while at home as a
layer suturing the mucosa to the perianal skin.
precaution against stricture during the healing
The terminal portion of the mucosa was incised phase.

250

CANADIAN JOURNAL OF SURGERY

Vol. S

Fig. 2.—Preoperative photograph of the introitus.
Note absence of the anus and suggestion of anal
dimple.
W hen re-examined after six months, the anus
was well healed and the patient’s only com
plaint was mild constipation, which was readily
controlled by laxatives.

The operative procedure described above
was relatively simple and gave a most satis
factory result. The most favourable time
for surgical repair of this anomaly varies
with different authors. In the cases reported
by Santulli,19 the age varied from five days
to 28 years, and he did not reach any
definite conclusion as to the ideal age for
elective repair. He adopted the policy of
repairing the anomaly at any age if it was
complicated by a fistula too small for ade
quate evacuation, repeated episodes of
fascal impaction and repeated urinary in
fections. He felt that treatment in each
case should be individualized. However,
patients who did not develop complications
were treated by elective procedures be
tween the third and twelfth years. Browne4
suggested the preferred age for elective
repair to be between five and seven years.
Those who have a fistula of adequate size
may not seek medical attention until a
relatively late period. In the case presently
reported matrimonial intentions prompted
medical attention. The fact that the patient
was 32 years old did not appear to be an
unfavourable factor. Harken11 suggested
that delay in operative correction for
several years might predispose to a lesser
degree of continence due to disuse atrophy
of the sphincter muscles; however, in the
above case the external sphincter muscles
appeared well developed. Complete preser
vation of the sphincter renders complete

Fig. 4.
Figs. 3 and 4.—Photographs taken after six
months.

continence more likely;15-17 this is readily
accomplished by gentle dissection through
the centre of the external sphincter without
division of the muscle. The result in the
above case supports the recommendation
of those who suggest that a small orifice
which can be dilated, is more likely to give
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satisfactory result than a large patulous
orifice.17
Su m m a r y

Cases of imperforate anus with recto
vaginal fistula persisting into adult life,
while not rare, are uncommon. Although
some patients, including the one reported
here, are able to control their bowels fairly
well, the disadvantage of such a fistula at
coitus makes repair desirable.
The embryology of this anomaly is de
scribed briefly with special reference to the
factors influencing surgical repair.
A case of imperforate anus with recto
vaginal fistula in a 32 year old woman is
discussed in detail. In addition to this
anomaly, there was present an ectopia of
the right kidney with absence of the left
ureter. Reconstruction of the imperforate
anus and closure of the rectovaginal fistula
were performed by the perineal approach.
The rectal pouch and fistula were separated
from adjacent tissues through an incision
in the posterior vaginal wall and the rectum
was exteriorized at the anal skin dimple in
the perineum. The rectum was brought
through fibres of the external anal sphincter.
The patient had an uneventful conva
lescence and obtained good functional and
cosmetic result. The relative simplicity of
this operative procedure with its most satis
factory result is emphasized.
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Les cas d’anus imperfore avec fistule rectovaginale persistant jusqu’a l’age adulte sont rares
en general. Quoique certains malades, dont celle
que nous presentons, peuvent obtenir une bonne
continence fecale, le desavantage que presente
une telle fistule pendant le colt rend sa reparation
desirable. L ’embryologie de cette anomalie est
brievement deerite et mention est faite des condi
tions qui peuvent faciliter sa reparation chirurgicale. Un cas d’anus imperfore avec fistule rectovaginale chez une femme de 32 ans est decrit
en detail. En plus de cette anomalie on a decouvert une ectopie du rein droit avec absence de
l’uretere gauche. La reconstitution de l’anus im
perfore et la fermeture de la fistule recto-vaginale
ont ete pratiquees par voie perineale. L ’extremite
rectale et la fistule furent separees du tissu sousjacent par une incision dans la paroi posterieure du
vagin. Le rectum fut exteriorise au niveau de la
depression anale dans le perinee. On le fit ensuite
descendre a travers les fibres musculaires du
sphincter anal externe. Les suites furent banales
et la malade a obtenu un bon resultat fonctionnel
et cosmetique. Nous desirons souligner la simplicity
relative de ce procede et les resultats satisfaisants
qu’il procure.
P.H.N.
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STRANGULATION OF THE APPENDIX EPIPLOICA:
A SERIES OF 11 CASES*
P. L. McGEER, M.D. and A. D. McKENZIE, M.D., F.R.C.S.[C], Vancouver

has reviewed the literature has analyzed
cases seen in the past, and added some of
his own experience. Wakeley and Childs1
reviewed 64 cases which have appeared up
to 1949 and added eight additional cases.
Rosenbaum and Kissinger2 reviewed 79
previous cases in 1950 and added three of
their own. In 1953 Saltz and Saypol3 re
viewed 94 previous cases with two addi
tions and Fieber and Forman4 analyzed
105 previous cases with three additions.
It is not our purpose to review the
literature further. Rather, we wish to point
out some of the outstanding clinical fea
tures of previously reported cases, adding
11 new cases which help to illustrate some
of these features.
The appendices epiploic® are small, fatcontaining sacs of peritoneum which may
vary from a few millimeters to several centi
meters in length. There may be 100 or
more arranged along the colon, usually in
a double row bearing a close relationship
to the taeniae. One row is situated medial
to the anterior tenia and the other lateral
to the postero-lateral tenia. It is generally
agreed that they are larger in obese persons
and this disease is certainly more common
in such people. The function of these
organs is not known. It has been variously
suggested that they serve as protective
buffers for vessels when the bowel becomes
distended, that they act as cushions for
the bowel, and that they help protect
against infection. Whatever their true func
tion may be, it is the blood supply to them
which is of significance in disease. Pines
et aU1 have described their blood supply
in detail. The colonic vessels divide and
encircle the bowel before entering the
appendices epiploic®. The main vessel en
ters the bowel wall adjacent to the teni®
and continues into the epiploic appendage
forming a U-shaped arc from which
branches are given off to the fat of the
appendage and to the bowel wall. Of the
appendices epiploic® which become in
volved in disease, 69% are in the sigmoid
"From the Department of Surgery, University of
colon, 25% in the c®cum, and 15% are
British Columbia, Vancouver, B.C.

S t r a n g u l a t io n of an appendix epiploica
is generally considered to be an extremely
rare cause of an acute abdomen. Up to
December 1958, only 108 cases were re
ported in the world’s literature; 99 within
the abdomen and nine within hernial sacs.
The condition probably occurs more com
monly but is not recognized and treated.
Spontaneous resolution occurs commonly
but four deaths directly attributable to this
cause have been reported.
In this paper, 11 cases of the condition
are presented; these have been encountered
at the Vancouver General Hospital and St.
Paul’s Hospital, Vancouver, B.C. over the
past four years. It is hoped to illustrate
by these cases that this disease is more than
a clinical oddity, that it may easily be over
looked, and that it can cause significant
morbidity. Cases of torsion of an appendix
epiploica within a hernial sac have not been
included in this series, although examples
can be found in the hospital records, in
cluding one in a two month old infant with
a femoral hernia.
The cardinal symptom is localized pain
in the absence of severe illness. There are,
unfortunately, no features which will differ
entiate it from other more common and
more severe surgical abdominal diseases.
Therefore, it is not a disease which can
he diagnosed safely preoperatively. Most
commonly it simulates acute inflammation
of the vermiform appendix. Clearly, the
significance to a surgeon lies not in diag
nosing the condition preoperatively, but
in being aware of it so that it will not be
overlooked at laparotomy. In five of the 11
cases reported here, the pathology was not
recognized or understood at operation al
though it was dealt with intuitively. Symp
toms may be intermittent or chronic, so
that failure to deal with the pathology may
leave the patient with persisting distress.
There have been a number of excellent
reviews of diseased appendices epiploic®
in the recent literature. Each author who
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d istributed through the rest of the large
bow el. D isease usually starts from torsion
of the pedicle, although thrombosis su bse
qu ent to infection has been reported. C om 
prom ise of the blood supply leads eventu 
ally to infarction and gangrene. Presum ably
the process can then go on to hyalinization,
calcareous degeneration and finally disen
gagem ent of the appendage so th a t it b e 
com es a loose body in the peritoneal cavity.
Such loose bodies are described as “corpora
aliena adiposa”. Judging from the symptoms
encountered in the follow ing cases, this
process may have a w idely varying tim e
sequence.
C a se 1.—Mr. T.N., aged 25 years, was ad
mitted to the Vancouver General Hospital,
complaining of a steady and annoying pain
of 27 hours’ duration, localized in the right
lower quadrant of the abdomen and aggravated
by movement. There had been no digestive
upset. Although the pain was definitely ag
gravated by any jarring, it was not severe
enough to limit his activities completely.
On physical examination, he was found to
be a healthy young man, moderately obese,
and in no great distress. His temperature was
98° F ., blood pressure 110/75 mm. Hg, pulse
78 and regular. His abdomen was flat, and
there were good bowel sounds. There was some
guarding to palpation of the right side of
the abdomen with decided tenderness over
McBurney’s point. There was no definite re
bound tenderness, but any movement of the
abdomen resulted in pain, localized to
McBurney’s point. Rectal examination revealed
a normal prostate with marked tenderness
above and to the right.
Hasmoglobin was 16.1 g. %, white blood count
(W B C ) 10,000/c.mm., 65% polymorphs and 3%
staff cells, and his urine had a slight trace of
protein. A preoperative diagnosis of acute
appendicitis was made.
At operation through a McBurney incision,
turbid serosanguinous fluid was noted in t'he
peritoneal cavity. The appendix appeared nor
mal. The terminal ileum was delivered in a
search for evidence of ileitis or mesenteric
glands. Further exploration of the peri-caecal
region revealed a two cm. infarcted appendix
epiploica, twisted on a very narrow pedicle,
which was removed. There was marked in
flammation of the adjacent colon. The appendix
which appeared normal, was then removed.
Pathological report was that of an infarcted
appendix epiploica, and a normal appendix.
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C a se 2 .—T wo days before admission Mrs.
M .L., aged 45, had developed crampy right
abdominal pain with the onset of her menses
but there had been no vomiting, anorexia,
nausea, diarrhoea, or temperature elevation.
Positive findings were limited to the abdomen.
There was tenderness over the right lower
quadrant, with marked rebound tenderness
and questionable splinting. Rectal and pelvicexamination showed some tenderness on move
ment of the cervix, but this was not remarkable.
Laboratory work showed a W B C of
6,150/c.mm. with 76% polymorphs. Her urine
was clear.
At operation the appendix was found to be
relatively normal, but further examination re
vealed about two cupfuls of serosanguinous
fluid in the pelvis. The pelvic organs and
small bowel were normal. A mass about 1.5
inches in diameter was found in the mesentery
of the transverse colon and was shelled out.
It was thought to be a thrombus.
Pathological examination showed an unre
markable appendix. The supposed blood clot
turned out to be an appendix epiploica which
had become infarcted.
C ase 3 .—Miss J. D ., a 33 year old woman,
complained of pains in the right lower quadrant
of three days’ duration, accompanied by some
nausea without vomiting. This was her third
attack of this nature but otherwise she had no
complaints.
Physical examination was normal, except for
the abdomen where there was definite local
ized tenderness over M cBurney’s point, with
rebound tenderness. Rectal examination was
negative.
Her total WBC was 10,200/c.mm. with 37%
polymorphs. A preoperative diagnosis of acute
appendicitis was made and laparotomy per
formed.
The abdomen was opened through a right
paramedian incision. On opening the peri
toneum, a small amount of murky fluid ap
peared from which was cultured a light
growth of S taphylococcu s alhus. The appendix
was removed and further examination of the
abdomen revealed a hard nodule over the
sigmoid colon which was haemorrhagic and
firm. The nature of this structure, which was
shelled out, was uncertain and it was sent to
the laboratory.
Pathological examination showed a vermi
form appendix which was normal, except for
fibrous obliteration of the lumen at the tip.
The haemorrhagic nodule was an infarcted
appendix epiploica.
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C a se 4.—Mr. E .J., aged 23, complained of
a dull aching, diffuse pain of two days’ dura
tion across the lower abdomen, with brief
periods when a stabbing pain was superim
posed. His appetite had been poor although
he had had no nausea or vomiting.
Physical examination was normal except for
the abdomen. There was tenderness without
rigidity in the suprapubic and peri-umbilical
regions, and tenderness and guarding in the
right lower quadrant. Rectal examination was
normal. His temperature was 99.4° F. and
WBC 9500/c.mm. with 68% polymorphs and
5% staff cells. A preoperative diagnosis of
acute appendicitis was made.
At operation a right paramedian incision was
made. On opening the peritoneal cavity a
small amount of blood-tinged serous fluid was
aspirated. An infarcted appendix epiploica
of the sigmoid colon, surrounded by omentum,
was seen immediately. This and the vermi
form appendix were removed.
Pathological examination showed an irregu
lar fragment of fatty tissue which had under
gone haemorrhagic infarction. The appearance
was consistent with an infarcted appendix
epiploica. Multiple sections of the appendix
showed the lumen to be dilated and filled with
faecal material, but there was no evidence of
inflammation in the wall.
C a se 5.—Mrs. I.Y., an obese woman 57 years
of age, complained of loose bowels of three
weeks’ duration with mucus but no blood.
Sigmoidoscopic examination revealed a normal
rectum and sigmoid colon, but a barium
enema showed a lesion in the sigmoid colon
which was suspicious of a malignancy. Ab
dominal examination showed two old surgical
scars but was otherwise normal. She had a
long history of vague abdominal pains but
repeated investigations including two barium
enemas had been negative.
Her temperature was 99.4° F. and WBC
6,950/c.mm. with 57% polymorphs. Serum
proteins were normal and the stool was nega
tive for occult blood. A tentative preoperative
diagnosis of carcinoma of the rectum was made.
At operation, a transverse incision was made
below the umbilicus. Exploration showed
some adhesions but the small intestine was
normal. On the lateral side of the sigmoid
colon, there was a nodule approximately 1.5
cm. in diameter, which was impinging on the
wall of the colon. The nodule was resected
and the abdomen closed.
Pathological examination revealed frag
ments of fatty and fibrous tissue, in which
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there were occasional small collections of
lymphocytes. Diagnosis was cystic degenera
tion (infarction?) of an appendix epiploica.
C a s e 6.—Mrs. H.E., aged 56 years, com
plained of a dull ache in her left lower quad
rant of four months duration. She had been
having approximately three bowel movements
per day with a mucoid discharge, but no blood.
Three years previously roentgenogram ex
amination of her colon had been made reveal
ing one polyp. A repeat roentgenogram now
showed what appeared to be two polypi.
On physical examination, no masses were
palpated in the abdomen. Sigmoidoscopy to
five inches was normal. She was admitted to
the Vancouver General Hospital for an ex
ploratory laparotomy. A tentative preoperative
diagnosis of carcinoma of the left colon was
made.
At operation, the abdomen was opened
through a left rectus incision. In the midsigmoid area a firm, reddish coloured appendix
epiploica was seen which was removed. A
small longitudinal incision was then made in
the left colon and a sigmoidoscope introduced.
A single polyp was identified and removed.
Pathological examination revealed a con
gested and mildly inflamed appendix epiploica.
There was a benign adenomatous polyp of the
sigmoid colon.
C a se 7.—Mr. K.M., a 17 year old boy, was
sent home from school in the morning com
plaining of a pain in the left lower quadrant
of one days’ duration.
Physical examination was negative except for
the abdomen where there was tenderness with
out rigidity in the left lower quadrant plus
marked tenderness over McBurney’s point. He
was observed for a time, but in the evening
his pain became worse and he developed
rigidity in the left lower quadrant with rebound
tenderness in that area. There was also marked
tenderness on the right side on rectal examina
tion. His urine was clear, WBC 8200/c.mm.
with 68% polymorphs.
A preoperative diagnosis of acute appendi
citis was made. At operation, a paramedian
incision was made and some red, hard tissue,
having the appearance of a gland, was found
on the ascending colon just above the ap
pendix; both this tissue and the apparently
normal appendix were removed.
Microscopic examination showed a normal
vermiform appendix and a mass of inflamma
tory origin the histological picture of which
was consistent with that of a twisted appendix
epiploica.
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C ase 8.—Mrs. L.H ., aged 46, was an obese
woman who had been investigated in hospital
one month prior to her admission for acute
appendicitis. At the time of her first investi
gation she complained of crampy pain in the
right lower quadrant of five days’ duration
with some anorexia but no vomiting. Investi
gation was negative except for tenderness in
the right lower quadrant of the abdomen. She
was sent home with a diagnosis of subsiding
appendicitis. She was well until the day before
readmission when a dull ache, which became
sharp on movement developed in the right
lower quadrant.
There was tenderness on palpation of the
right lower quadrant but no guarding. A
preoperative diagnosis of chronic appendicitis
was made. The urine was clear, W BC
6200/c.mm. with 52% polymorphs.
At operation, a lower left paramedian in
cision was made. On opening the abdomen,
a great mass of adhesions was discovered,
presumably the result of a childhood tuber
culous peritonitis, making it difficult to explore
the entire gastrointestinal tract. A haemor
rhagic “gland” was found behind the caecum
and this was dissected out. No other abnor
malities were found. The appendix was re
moved in routine fashion.
Microscopic examination showed a normal
appendix. The tissue removed from the
caecum and sent over as a lymph node was
a tag of necrotic fat in which there was con
siderable extravasation of blood. This was
compatible with a strangulated and infarcted
appendix epiploica.
C ase 9.—T wo days before admission Mrs.
J.B ., aged 25, developed a bout of diarrhoea
with six to seven movements per day. A
crampy pain began in the lower abdomen
the day before admission. The patient had
finished a normal menstrual period three days
before her symptoms commenced. Physical
examination was negative except for the ab
domen which appeared to be distended, and
there was pain on palpation of the lower part
of the abdomen with fairly marked rebound
tenderness. A pelvic examination was per
formed under anaesthesia three days after
admission but there was no Hegar’s sign.
A needle colpctomy produced thin watery
pus with a little bit of blood. It was considered
that she was suffering from acute salpingitis
but she was unimproved after observation in
hospital for one month. A repeat pelvic ex
amination gave an impression of a soft mass
on the left side of the uterus. The cervix was
quite tender to movement. It was now thought
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she had a hydrosalpinx, but the possibility
of an ectopic pregnancy was kept in mind.
Operation was performed through a left
paramedian incision. There were some old
necrotic adhesions on the posterior wall of
the uterus but there was no mass in the pelvis.
On examining the sigmoid, a necrotic appendix
epiploica was found and was removed.
Microscopic examination showed a circum
scribed mass of fat in which there was haemor
rhagic extravasation, and degenerative changes
along with scattered inflammatory cells. This
was compatible with a diseased appendix
epiploica.
C ase 10.—Mr. H.G., an obese man of 29
complained of stabbing, intermittent pains in
the right lower quadrant of six months’ dura
tion. His appetite and bowel function were
normal.
On examination the abdomen showed slight
tenderness in the right lower quadrant with
out rigidity. A preoperative diagnosis of chronic
appendicitis was made.
At operation the abdomen was opened
through a right rectus incision. Exploration
showed the mesentery to be very thick and
heavily laden with fat. There were two
“cystic structures” in the cul-de-sac of the
peritoneum which were removed. The ap
pendix also was removed. Pathological ex
amination of the appendix showed mild chronic
inflammatory cell reaction. The “cystic struc
tures” were appendices ep ip lo ic* showing fat
necrosis and foreign body granulomatous
reactions.
C ase 11.—Mrs. A.J., five and one-half months
pregnant, complained of left lower quadrant
colicky pain of 24 hours’ duration. Physical
examination was negative except for her
pregnancy and an acute left lower abdomen.
There was a very tender left cornu of the
uterus, with marked rigidity and rebound
tenderness in that area. No abnormal masses
were felt. At operation both tubes and ovaries
were normal. Exploration of the abdomen
revealed a twisted appendix epiploica which
was gangrenous. This was removed and the
abdomen closed. Pathological examination re
vealed an infarcted appendix epiploica.
D iscussion

E xp erien ce over the p a st four years at
two of the larger hospitals in V an cou v er
w ould ind icate that d isease of the ap p en 
dices e p ip lo ic * is en coun tered freq u en tly
enough so that every surgeon should b e
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of

P r in c ip a l F e a t u r e s

Our Series
{11 cases)
I. Location of Pain
Right Lower Quadrant............................................ ...............
Left Lower Quadrant............................................. ...............
Elsewhere.................................................................. ...............
II. Duration of Symptoms
Less than one week................................................ ...............
One week— one month............................................................
More than one month.............................................................
III. Location of Diseased Appendix Epiploica
Sigmoid Colon......................................................... ...............
Caecum........................................................................ ...............
Elsewhere.................................................................... ...............
IV. Preoperative Diagnosis
Appendicitis (Vermiformis).................................. .............
Disease of pelvic organs..........................................
Diverticulitis.............................................................. ...............
Tumour.......................................................................................
Other.......................................................................... ...............

familiar with it. The fact that the pathology
was not understood at the time of operation
in five of the 11 cases in our series would
suggest that insufficient consideration is
given to this entity. In two cases the path
ology was thought to be a “haemorrhagic
gland”, in one case a “cystic structure”, in
another a “hard nodule” and in the other
a “thrombosed clot”.
For the four year period during which
these cases were collected, there were 1744
cases of acute appendicitis at the Van
couver General Hospital, while there were
six cases of appendicitis epiploica diag
nosed as acute appendicitis. Thus, 0.3%
of cases diagnosed as acute appendicitis
turned out to be appendicitis epiploica;
this frequency is closely comparable to the
figure of 0.2% quoted by Fieber and
Forman4 for a 10 year period at Baylor
University.
Table 1 summarizes the data from our
series of 11 cases according to duration
and location of pain, preoperative diagnosis,
and location of the diseased appendix
epiploica. Corresponding data on 99 pre
vious cases from the literature are in
cluded for comparison. As can be seen from
the table the two sets of data are remark
ably similar. A comparison of our series
with previous cases in the literature from
the points of view of principal locations of
symptoms and pathology is shown in Figs,
la and 1 b. In the overall series of 110
cases 50% had pain in the right lower
quadrant of the abdomen and 35% in the

Literature
(99 cases)

Overall
(110 cases)

64%
27
9

48%
36
16

50%
35
15

64
18
18

70
11
19

69
12
19

64
27
9

56
24
20

57
24
19

64
18
0
18
0

49
6
9
3
33

50
7
8
5
30

left lower quadrant. The symptoms in most
cases were acute; 69% were of less than
one week’s duration; 12% more were of less
than one month. In 50% of the cases a preoperative diagnosis of acute appendicitis
was made.
None of the patients reported here was
seriously ill at the time of operation. What
might have been done had the correct pre
operative diagnosis been known is a
question of academic interest only since
there is as yet no way of differentiating
appendicitis epiploica from more serious
conditions. Had there not been surgical
intervention, the process in most instances
would presumably have subsided after a
varying period of distress. There is in the
hospital records one case, not included in
this series, where a surgeon recognized an
infarcted appendix epiploica at operation
and elected not to remove it; no conse
quences were reported. On the other hand,
intestinal obstruction has been a sequela
in 9% of the cases reported in the literature
and 4% have resulted in death. It is
apparent therefore that the treatment of
choice is ligation and removal of the dis
eased structure.
The most typical situation in a diseased
appendix epiploica is that an obese person
comes in complaining of localized, nagging
pain which is aggravated by movement.
This pain will usually be in the right lower
quadrant although it may be in the left
lower quadrant if the appendix epiploica is
located on the left side of the sigmoid
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Circled figures indicate site o f pathology; symptoms are shown in plain figures.

colon. The patient is not severely ill and
is in no great distress. The appetite is
probably unaffected although there may
be some anorexia or even some nausea.
Bowel movements are normal. The urine
will be clear, and the W BC in the neigh
bourhood of 10,000. Examination of the
abdomen will show localized tenderness of
moderately severe degree, with no rigidity
but some guarding. A preoperative diag
nosis of acute appendicitis will be made.
At laparotomy a normal appendix will be
found, but there may be some serosanguinous peritoneal fluid. Further ex
ploration of the abdomen will reveal a
diseased appendix epiploica.
Su m m a r y

A series of 11 cases of strangulation of
the appendix epiploica encountered at two
Vancouver Hospitals over the past four
years is presented and compared with 99
previous cases in the literature.
The cardinal symptom of the disease is
localized pain in the absence of severe
illness. It cannot be safely diagnosed preoperatively since there is no way of dis
tinguishing it from more serious conditions.
Usually it simulates acute appendicitis, and
during the period of our series, 0.3% of
cases diagnosed as acute appendicitis
turned out to be appendicitis epiploica.

In five of the 11 cases of this series the
lesion was not recognised at operation. In
the overall series of 110 cases, the lesion
was located on the sigmoid colon in 57%
of cases, and on the caecum in 24% ; 69%
of cases had symptoms of less than one
weeks’ duration. Pain was in the right lower
quadrant in 50% of cases and in the left
lower quadrant in 35%. Appendicitis, dis
ease of the pelvic organs, and diverticulitis
were the usual preoperative diagnoses.
R efe ren ces
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Torsion and
other affections o f the appendices epi
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R esu m e
L ’etranglement d’un appendice epiploique est
considere, en general, comnie etant rarement
responsable
d’un syndrome abdominal aigu.
C’est ainsi que jusqu’a present on ne peut trouver
dans la litterature mondiale que 108 cas de ce
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genre. Us sont cependant vraisemblablement plus
frequents qu’on ne le psnse, mais ils ne sont pas
diagnostiques et passent inaper§us, la guerison
etant le plus souvent spontanee. Les auteurs rapportent ici 11 cas d’etranglement d’appendices
epiplo'iques, qui ont ete rassembles a l’Hopital
General de Vancouver et a l’Hopital St-Paul,
pendant les quatre dernieres annees.
Le principal symptome est une douleur localisee,
qui n’est pas accompagnee d’un etat morbide grave.
Dans l’ensemble, le tableau clinique est celui d’une
appendicite aigue, et ce n’est done pas une maladie
que l’on peut diagnostiquer facilenient preoperatoirement. Les appendices epiploiques sont des
petits sacs de peritoine remplis de graisse, dont
la taille varie de quelques millimetres a quelques
centimetres. On peut en trouver une centaine ou
plus sur le colon, en relation immediate avec les
taeniae. Ils sont plus gros chez les obeses et il
est de fait que les troubles qu’ils provoquent sont
plus frequents chez ces malades.
Les statistiques montrent que les torsions ou les
etranglements de ces appendices represented 69%
des cas lorsqu’ils sont situes sur le sigmoide, 25%
sur le caecum, et 15% pour le reste du gros intestin. Les troubles commencent par une torsion
de leur pedicule, ce qui entraine la gangrene.
Ils subissent alors une degenerescence suivie de
calcification, puis se detachent: on peut les re-

trouver libres dans le peritoine, connus comrne
“ corpora aliena adiposa” .
Les cas rapportes ici se repartissent en trois
hommes et huit femmes. Les ages varient entre
17 et 57 ans. Les symptomes en sont resumes et
presentes sous forme de tableau. Dans cinq de
ces cas, les lesions ne furent pas diagnostiquees
au moment de Fintervention. Ceci montre, que
dans cette affection relativement frequente, l’attention du chirurgien doit etre en eveil, lorsqu’il
opere une “ appendicite aigue” .
Le tableau le plus typique est celui du malade
obese admis a l’hopital pour des douleurs localisees, aggravees, par les mouvements; la douleur
peut sieger soit dans le quadrant inferieur droit,
soit a gauche; l’etat general n’est pas serieusement
modifie, si ce n’est que le patient presente une
legere anorexie et quelques nausees. Les mouve
ments de l’intestin sont normaux, les urines ne
presentent pas de caracteres pathologiques, les
globules blancs sont aux environs de 10,000.
L ’examen physique denote une legere defense et
on pose le diagnostic d’appendicite aigue; lors de
Fintervention, Fappendice est normal, mais une
petite quantite de liquide peritoneal serosanguinolent peut etre epanchee. C’est a ce moment seulement q ’une exploration abdominale plus poussee
permettra le diagnostic correct. Le traitement sera
Fexcision de Fappendice epiploi'que tordu, apres
ligature a sa base.

PRE-EMINENCE OF SCIENTIFIC
MEDICINE®

has it been possible to say w here one age ends
and another begins, and one must accept con 
ventional boundaries. E ven in the most radical
changes, the ages superim pose or overlap, as
h appen ed w ith m edieval and Renaissance m ed i
cine, w h en G alen continued to reign in physiol
og y a century after Vesalius had begu n his
revolution in anatom y. If this happens in ages
w h ich are essentially opposed, as the m edieval
w ith its scholarly philosophy that becam e
dogm a, and the Renaissance with its scientific
criterion that b eca m e free criticism, even greater
difficulty exists in tracing the starting point of
the scientific an d experimental m edicine o f our
day.
“ T h e fa ct is that basically the difference is
not essential b u t quantitative; m edicine was
already scientific earlier, especially that o f the
nineteenth century. O ne cannot ask for greater
scientific exactness than that o f Lsennec’s
com parisons or o f Claude Bernard’s experi
ments. Scien ce cou ld not b e more precise than
it was in the hands o f Pasteur, o f K och, and
o f V irch ow , nor was it even m ore disinterested
and accurate than in R oentgen’s experiments.
It is n ot then, that our m edicine is scientific
and the other w as not. T h e change com es rather
from the fa ct that n ow it is not only a frag
mentary aspect or an isolated field that is being
transform ed; all the fields o f m edicine are being
attacked scientifically, all are being subjected
to experim ental m ethods, and in all, the basic
sciences have entered to clarify problem s.”

“ T h at w e are at a fascinating m om ent of
the evolution o f m ed icin e is som ething that
even the uninitiated observe: the advances
ach ieved in this first half o f our century are
w orth as m u ch as all that w as accum ulated in
m any p reced in g centuries. O f course this p ro
digious advance co u ld not h ave been attained
w ith ou t the w ork o f those w h o p reced ed us.
Present science already existed in the germ of
the previous w ork; b u t the m iracle o f the seed
does not at all lessen the m ajesty o f the tree.
“ It was in this century that m edicine ceased
to b e purely clin ical and anatom ic comparison
was n o longer enough. A day cam e w hen de
tailed studies o f organic fu nction w ere required.
T o achieve them , physics and chem istry, biol
o g y and m athem atics entered m edicine, first
tim idly and then tum ultuously, and w ith them
cam e com plex technics, precision instruments,
and the rigors o f m athem atical analysis. It was
the h eyday o f the laboratory and the beginning
o f a n ew era, the era o f research. T h e so-called
basic sciences cam e to change the traditional
aspect o f m ed icin e, attem pting to substitute
scientific for em pirical k n ow led ge, and labora
tory experim ent fo r pure observation.
“ It is im possible to trace the exact limit
that separates the tw o epochs. N ever in history
“ E d i t o r i a l : Grandeur and poverty of medical
specialization, C ircu lation, 20: 482, 1959.
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SHORT C O M M U N IC A TIO N
L’EQUILIBRE HYDROELECTROLYTIQUE AU LIT DU MALADE *

J. TURCOT, M.D., F.R.C.S.[C] et S. PLOURDE, M.D., F.R.C.S.[C],
est maintenant admis que l’usage d un
tableau hydroelectrolytique s’impose pour
evaluer adequatement les apports et les
pertes chez les grands malades: notamment
chez les operes de grande chirurgie, et chez
tous ceux qui subissent des pertes anormales
de liquides organiques.2, 5
On connait depuis longtemps les grands
signes cliniques de la deshydratation: la
langue seche et rotie, le pli cutane per
sistant, les yeux creux, les urines rares et
foncees, etc. Mais ces signes ne renseignent
que sur l’existence dune deshydratation
avancee sans donner de notions precises
que la quantite et la qualite des deficits
existants.
Le laboratoire par de multiples dosages,4
au cours de divers syndromes de deshy
dratation, a fourni a la clinique une con
tribution tres importante en permettant une
meilleure comprehension des changements
humoraux qui accompagnent ces syndromes
de deshydratation. L’explication pathogenique des principaux symptomes a con
duit a des traitements rationnels. Ce role
du laboratoire a ete indispensable a 1’acquisition de bien des connaissances qui, par
la suite, sont devenues classiques, comme
par exemple cette notion de retention
sodique consecutive a un “stress” con
siderable ou a une intervention chirurgicale.
Neanmoins, tous les malades ne doivent
pas devenir des cas de recherches cliniques.
Au contraire, dans la plupart des cas, la
clinique seule pourra donner tous les renseignements necessaires a une therapeutique
rationnelle qui previendra ou controlera
letat de deshydratation.3
La surveillance clinique sera faite d’observations precises sur les apports et les
pertes liquidiennes du malade, tant au
point de vue quantitatif, qu’au point de
vue qualitatif; et meme si le bilan chimique
devient necessaire, il ne pourra etre interI

l

Quebec, P.Q.

prete adequatement que si l’on a devant
soi revolution clinique du jour, donnee par
les tableaux hydroelectrolytiques quotidiens
A cette fin, divers tableaux ont ete
etudies depuis huit ou neuf ans, pour enfin
arriver a ce modele (Fig. 1) que nous
utilisons maintenant depuis cinq ans. Ce
tableau est place pres du lit du malade et
tous les ingestats et les excretats y sont
inscrits au fur et a mesure par l’infirmiere,
au cours de la joumee. Sont aussi indiques
les apports liquidiens par voies parenterales
autres. La partie superieure sert a
OU

L 'H O T E L TAB LEA U

D IE U

HYDRO-

DE

QUEBEC

E L E C T R O L Y T IQ U E

OATE
NOM

D O SS IER

LES APPORTS
VOIE

ORALE

^ ^ ? P h ON~-VQmT t j 3

_____URINES____

SELLES

D R A IN A G E S

E V A P O R A T IO N

LE BILAN
D EFIC ITS OU SUR PLUS ACCUMULES
APPOUTS
PERTES
D IF F E R E N C E
P R ES C R IPT IO N

A

PAIR E

Fig. 1.—Tableau hydroelectrolytique en usage
a l’H6tel-Dieu de Quebec. Noter les trois parties
*Travail du Service de chirurgie de I’Hotel-Dieu —apports, pertes et bilan—ou sont inscrits en ml.
de Quebec.
ou c.c. les ingestats, les infusions, les excretats, les
Ce travail a ete presente a la reunion annuelle de vomissements, les deficits ou les surplus et enfin
la Societe de chirurgie de Quebec, le 23 mai 1959. au bas de la page, les ordonnances.
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mesurer les apports; celle du mileu indiquera les pertes et la section inferieure
servira a faire le bilan de la journee du
patient. Les dernieres lignes sont reservees
aux ordonnances du jour.
Les calculs quantitatifs sont tres facilement colliges par l’infirmiere en millilitres
(m l.) ou en centimetres cubes (c .c .). Les
additions qualitatives sont faites par le
chirurgien ou le resident a la tournee du
matin.
On connait la composition des divers
liquides organiques; cependant ces humeurs ne sont presque jamais trouvees
a l’etat pur dans les liquides perdus par le
malade. II s’agit generalement de melanges
de plusieurs d’entre elles ensemble. Aussi
a-t-il fallu adopter une mensuration globale,
facile et pratique, et qui reflete aussi la
somme des pertes subies par le patient. II
a done ete decide de compter 150 mEq./l.
pour tous les liquides du tube digestif:
vomissements ou suction gastrique com
poses de sues gastriques, de bile et de sues
intestinaux; drainage biliaire et diarrhee.
C’est done le compte ionique d’une solu
tion isotonique. Tel ne sera pas le cas
cependant, dans l’eventualite de vomisse
ments par stenose pylorique: il s’agit alors
de sue gastrique pur.
Pour ce qui est de la composition electrolytique de Purine, sachant que celle-ci,
selon les circonstances peut etre soit tres
concentree, soit isotonique, soit tres diluee,
il a ete decide de faire une moyenne et de
compter 40 mEq./l. On ne compte gene
ralement aucune perte ionique pour la
sueur, a moins qu’il ne s’agisse de sudation excessivement abondante. Notons
cependant que l’on alloue de 500 a 700 c.c.,
quantitativement, pour les pertes insensibles, subies par l’organisme humain pour
24 heures. Ce chiffre sera tres augmente,
s’il y a transpiration profuse.
Se basant, sur ces chiffres plus ou moins
arbitraires au point de vue totaux, mais
realistes au point de vue moyennes, il est
facile de faire le bilan hydroelectrolytique
du patient pour 24 heures.

Etablissement des ordonnances:
En vue de faciliter et de standardiser
les ordonnances,7 une norme quotidienne
minima des liquides et substances obliga-

toires pour tous les jours a ete etablie. Les
valeurs qui suivent representent done le
minimum des apports quotidiens que tout
patient doit recevoir:
HsO
2000 c.c.
Na
75 mEq.
Cl
75 mEq.
K
40 mEq. (3e jour)
Glucose
100 g.
Autres
Vitamines B and C

Connaissant les surplus ou les deficits
accumules par le patient, au point de vue
hydroelectrolytique pour les dernieres 24
heures; et sachant les minimums requis
pour ce jour, il devient extremement facile
detablir les ordonnances. Le resultat du
bilan aqueux donnera les quantites, liquidiennes a administrer au malade au cours
des prochaines 24 heures et les besoins
ioniques indiquent lesquelles des solutions
standards ou modifiees seront utilisees.

A

A

4
1

■4

C o n clu sio n s

Les resultats obtenus en utilisant ce tab
leau sont des plus satisfaisants.
Il est extraordinaire de constater avec
quelle facilite l’on suit les diverses pertur
bations qui surviennent chez le malade;
et avec quelle egale facilite on peut les
corriger.
Il est aise de se rendre compte jusqu’a
quel point on aurait pu etre induit en
erreur en l’absence d’une telle table.
Ce tableau a une grande valeur educa
tive, aidant le resident a comprendre la
physiologie et la physiopathologie du metabolisme de l’eau et des electrolytes.
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Summary

For several years the authors have used a special
chart for recording the fluid intake and output of
patients in the immediate postoperative period.
In their experience this chart has proven most
useful on many occasions. It is divided in three
sections, the first devoted to the oral and intra
venous intake, both quantitatively and qualita
tively; the second records the output (urine,

LES DANGERS DE LA SPECIALISATION0
“• H n’est pas question de faire ici le
proces de la specialisation. Cette derniere
est actuellement necessaire et indispensable
au progres de la science medicale, mais elle
devient dangereuse, des que lTwrizon de la
recherche se limite a un seul sujet que Ton
maitrise et connait en profondeur dans tous
ses details, mais qui nous oblige a delaisser
d’autres domaines d’importance aussi vitale
et nous fait souvent oublier, dans la fievre de
la recherche, que nous devons penser non
seulement au probleme biologique pur, mais
aussi au salut du malade. Celui-ci accable par
la maladie, se corifie a nous avec tous ses
soucis, ses sentiments et son univers cache
que nous sommes tentes d’ignorer, car nous
pouvons etre aveugles par la preoccupation
de la recherche ou ne pas connaitre suffisamment les notions fondamentales de la medecine
que nous professons.
“Le specialiste court petit a petit le danger
de se transformer en technicien; sans s’en
apercevoir, il perd la vue d’ensemble sur la
medecine, la vision humaine de son monde.
II sacrifie pour le detail sa culture generale
et son sens du reel.
“Cependant, revolution de la science
n’exerce pas seulement une influence sur notre
travail quotidien de medeein. Les grandes
agglomerations urbaines qui se developpent
autour des usines et des grandes entreprises
commerciales provoquent le depeuplement des
campagnes et le role primordial du village,
de la communaute, dans la nation, est toujours plus reduit. La fabrique, realisation
pratique des progres de la science, peut re■

■

•V anottx , A.: Presse Med., 67: 2115, 1959.
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diarrhoea, vomitus, gastric suction, biliary drainage,
sweat and insensible perspiration). Although the
concentration of electrolytes of any of these may
vary over a fairly wide range, the following values
have been selected as practical averages in com
puting the amount of replacements needed: all
G.I. fluids are rated at 150 m E q./l.; urine, at
40 m Eq./l. The third section is a balance sheet
which shows the patient’s status at the end of any
24-hour period. Space is allotted at the bottom
for writing the required prescriptions for the next
day. Although this method is not m eant to be as
accurate as various biochemical determ inations it
is nevertheless a practical way of interpreting these
determinations when they are reported, and is very
useful for the daily prescription of I.V. fluids.

presenter une menace pour la liberte et
l’integrite spirituelle de 1’individu.
“L’homme modeme, englobe dans les
grandes organisations de travail, protege par
les assurances sociales et aspirant a la retraite
s’adapte a cette mentalite de la masse; il perd
l’interet pour le travail individuel, pour la
reussite personnelle; il perd 1’amour de son
metier, le gout de la competition et du succes;
il devient un element anonyme de la grande
machine de la rationalisation industrielle. En
dehors de son travail, meme sa vie privee, ses
loisirs s’organisent petit a petit, se reglent
selon des criteres collectifs.
“Cet homme, depossede de sa personnalite
et protege par une assurance ou une caisse
de retraite, se refugie souvent dans la maladie.
Il arrive dans nos hopitaux, encombre nos salles
d’attente sans se rendre compte qu’il souffre
souvent des consequences morales et psychologiques du oollectivisme gigantesque qui
gagne toujours plus tous les pays hautement
civilises.
“C’est aussi contre ce danger que le medeein
doit lutter, en faisant preuve de psychologie
avec son client, en evitant par son honnetete
professionnelle les abus qui peuvent intervenir
entre l’assure et la caisse-maladie, en signalant
aux autorites, aux entreprises et aux assurances
les dangers reels que court chaque individu
faisant partie des puissantes organisations
economiques qui reglent le travail de la collectivite humaine actuelle.
“Cette situation cree un malaise qui com
mence a se faire sentir dans la societe et aussi
dans la medecine qui, parmi toutes les autres
disciplines, doit trouver sa raison d’etre dans
l’equilibre harmonieux entre notre vie intellectuelle et les sentiments qu’eveille en nous
la contemplation sereine de la nature. . .
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CASE R E P O R T
DUODENUM INVERSUM
J. E . ANDERSON, M .D .,“ Toronto

D escription of Specimen

of the duodenal region
was studied post mortem, in a 70 year old
man whose stated cause of death was
cerebral thrombosis.
Fig. 1 is an anterior view of the ab
dominal viscera removed en bloc from this
subject. Rather than partially surrounding
the pancreas in a four sided frame, the
duodenum lies to the right of the pylorus
in a series of loops forming hairpin bends.
Basically, these loops form two inverted
horseshoe-shaped segments continuous with
each other inferiorly, and bound together
by peritoneal adhesions. The first of these
segments runs to the right: the second
swings to the left to join the jejunum and
so comes to lie posteriorly to the first loop.

A n abnormality

Fig. 2 .—The viscera, removed from the body and
viewed from behind. Loops of bowel are outlined
by strips of white plastic. Above, the duodenum
leads into the jejunum.

Fig. 2 is a posterior view of the ab
dominal viscera. As may be seen, the duodeno-jejunal junction lies to the right of
the body, and the small bowel passes
posteriorly to the transverse colon and its
mesentery. Arrangement of the large bowel
is essentially normal. The superior mesen
teric artery does not bear its usual relation
ship to the third part of the duodenum, the
latter lying totally to the right of the artery’s
origin. Thus the first branches of the
superior mesenteric artery fan out to the
right. The unusual radiological appearance
of this anomaly is illustrated in Fig. 3.
Fig. 1.—The viscera as seen from in front. The
stomach and duodenum are outlined with white
string. Below is the transverse colon with depend
ent greater omentum.

The blood supply passes in the poten
tial space between these two segments to
the duodenum. The first segment is supplied
by branches derived from the hepatic artery;
the second by branches of the superior
mesenteric. The bile duct runs downwards
in this space between tortuous branches
of the gastro-duodenal artery anteriorly,
and many straight branches of the superior
pancreatico-duodenal posteriorly.
“Assistant Professor of Anatomy, University of
Toronto.

D iscussion

Duodenum inversum is a congenital
anomaly in which the duodenal loop is
arranged in a clockwise rather than an anti
clockwise manner. This variation is not to
be confused with “situs inversus” in which
the duodenum occurs on the left side of
the body.
Sheehan and Kelly3 divide cases of duo
denum inversum into four types.
1. All parts of the duodenum are short,
with the third and fourth parts not de
marcated.
2. The duodenum appears normal until
reaching the third part which, instead of
turning medially runs upwards parallel to

)

April 1960

D UODENUM INVERSUM

the second part and then swings medially
to the duodeno-jejunal junction.
3. The duodenum is unusually long with
a redundant superior part.
4. The duodenum is all on the right side
and the large bowel is in a non-rotated
position on the left.
A survey of the literature discloses about
70 reported cases of duodenum inversum
which have been discovered either from
the radiological appearance of patients
undergoing a barium meal after presenting
with symptoms related to stomach or duo
denum, as a chance finding at operation,
or in the dissecting room, in cadavers with
no known history of gastrointestinal dis
turbance during life.
The commonest reported types are 2 and
4. The incidence of duodenum inversum
is difficult to determine from the literature
which consists mainly of reports of indi
vidual cases. However, Feldman and
Morrison2 report 14 cases in a survey of
20,000 radiographic examinations of the
gastrointestinal tract, giving an incidence
of 0.07%.
Duodenum inversum results from de
velopmental errors occurring during the
rotation of the midgut. This rotation has
been classically described by Dott.1
The case presented here falls into the
category of Type 2 and may be due to an
unusual clockwise rotation of the duodenum
on the axis of the attachment of the bile
duct which is an early fixed point. Another
possible cause is late fixation of the dorsal
mesentery allowing the duodenum to be
influenced by subsequent visceral move
ments which alter its position.
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Fig. 3.—A radiograph of the cadaver with viscera
in situ, undisturbed. A metal rod is lying along the
transverse colon to indicate its plane. Barium has
been injected through the pylorus and fills the
duodenum and first part of the jejunum.

R efe r e n c e s

1. D o t t , N. M .: Anomalies o f intestinal rotation:
their embryology and surgical aspects: with
report o f five cases, Brit. J. Surg., 11: 251,
1923.
2. F e l d m a n , M. a n d M o r r is o n , T. H .: Inverted
duodenum: its clinical significance with
report o f 14 cases, Am. ]. M. Sc., 200:
69, 1940.
3. S h e e h a n , V. an d K e l l y , C.: Duodenum in
versum, Irish J. M. Sc., Series 6: 288, 1950.

Su m m ary

A case of duodenum inversum is de
scribed in which the duodenum, rather
than surrounding the head of the pancreas,
is arranged in coils to the right of the
pylorus. This, a developmental anomaly of
rotation, is of practical significance when
discovered in radiography or surgery of
the upper gastrointestinal tract.
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R esume
L ’auteur rapporte la decouverte qu’il fit par
hasard au cours de la dissection d’un sujet age
de 70 ans mort d’une thrombose cerebrale, d’un
duodenum inverse. Cette anomalie consiste en une
disposition du duodenum en boudin a droite du
pylore au lieu de sa position nonnale autour de
la tete du pancreas. On ne doit pas la confondre
avec 1’inversion viscerale dans laquelle le duo
denum est a gauche de la ligne mediane. On
pretend que la frequence do cette anomalie serait
de 0.07% ; malgre sa rarete elle n’en possede pas
moins un interet clinique qui se manifeste a la
radiographie ou a la laparotomie pour intervention
sur les voies intestinales superieures.
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ROYAL COLLEGE OF PHYSICIANS AND SURGEONS OF CANADA
C onvocation
T h e 1960 convocation of the Royal Col
lege of Physicians and Surgeons of Canada
was the first which had been held in a
university setting. Previously, all Convoca
tions had been held in the hotel where the
Annual Meeting was itself taking place,
but the Committee on Local Arrangements
felt that it would now b e preferable to
hold this ceremony in a university setting.
The University of Montreal were only too
willing to assist in this scheme, and they
provided their excellent auditorium as well
as a most efficient and co-operative staff.
In the official platform party at Convoca
tion, Monseigneur Irenee Lussier repre
sented the University of Montreal and gave
the invocation. Also on the platform
representing the American College of
Physicians was Dr. Chester Keefer, Presi
dent-Elect of that body, and Dr. J. Barrett
Brown of St. Louis, Vice-President of the
American College o f Surgeons.
One hundred and eighty-seven new
Fellows were presented at Convocation.
Dr. F. S. Brien, Vice-President in the
Division of Medicine, presented the M edi
cal Fellows to the President, while Dr.
Charles Hebert, Vice-President Elect in
die Division of Surgeiy, presented the
Surgical Fellows. Dr. W endell Macleod
presented Dr. K. J. R. Wightman, Lecturer
in Medicine, to the President for his D ip
loma as Lecturer, and Dr. Charles Hebert
presented Dr. H. Rocke Robertson to
receive the surgery diploma. Dr. Douglas
Cameron presented Dr. J. C. Sinnott of
Charlottetown, as recipient of the Medal
in Medicine, and Dr. F. G. Kergin pre
sented Dr. R. B. Salter of Toronto, the
Medallist in Surgery. Also in the platform
party, in addition to the Council of the
College, were the Deans of the Faculties
of Medicine of the University of Montreal
and McGill University respectively, Dr.
Wilbrod Bonin and Dr. Lloyd Stevenson.
The Convocation was followed by a recep
tion at which a vin d’honneur in the
traditional French Canadian style was
served to the guests.
P residential A ddress

Dr. John W. Scott, President of the
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Dr. Donald A. Thompson President of the Royal
College of Physicians and Surgeons of Canada.

Royal College, addressed the Convocation,
and the Fellows and the audience were also
addressed in French by Dr. J. Romeo
Pepin, a retiring member of Council. Dr.
Scott’s address is reprinted below.
W e are priviliged on this the Thirtieth
Anniversary o f the founding of the Royal
College of Physicians and Surgeons of
Canada in meeting in this magnificent c o n -.
vocation hall of the University of Montreal.
May I express to Monseigneur Lussier,
Rector of the University, our gratitude.
The academic setting o f a great university
adds to the dignity and graciousness o f
our College Convocation.
The Thirtieth Anniversary of the found
ing of our College may be an appropriate
time to review with you its functions and
to examine the place of the College in the
framework of medical education and
practice in Canada.
Undergraduate education in all the
learned professions, including medicine, is
and will, it is hoped, always be a function
of the universities of Canada. There is no
unanimity o f opinion as to what constitutes
the ideal curriculum or the best methods of
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Dr. John W. Scott, Past-President of the Royal
College of Physicians and Surgeons of Canada.

teaching undergraduate medicine. How
ever, in spite of this, one feels that the
university faculties of medicine, in the 12
medical schools of Canada, are doing a
creditable job in training and graduating,
as they do, about 900 doctors each year.
The setting and maintenance of minimal
standards for the practice of medicine in
Canada is primarily the duty of the pro
vincial licensing bodies, working in con
junction with the Medical Council of
Canada. Until the founding of our College
30 years ago, the upgrading of the minimal
qualifications for licence to practise medi
cine was left largely in the hands of the
individual doctor. He, through his reading,
his increasing experience in practice, his
association with his colleagues in profes
sional societies, and his attendance at post
graduate courses, attempted to keep abreast
of the newer advances in the complex and
dynamic field of medicine.
In the first half of this century, univer
sity faculties of medicine in Canada, with
a few exceptions, were concerned primarily
with undergraduate teaching. They took
no responsibility for organized integrated
programs of clinical graduate training. In
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the early part of the century, the recogni
tion of the competence of a Canadian
physician or surgeon in a special field of
medicine or surgery was determined
largely by the judgment of his colleagues
in the area in which he was known to
them. This means of recognition was not
without merit and in many instances the
judgment given was sound.
In the twenties a small group of physi
cians in Canada brought forward to the
meetings of the Canadian Medical Associa
tion the concept that there should be avail
able in Canada a recognized body for the
evaluation of graduate training and com
petence in medicine and surgery. This was
“le premier pas” in the history of the Royal
College of Physicians and Surgeons of
Canada.
The founders of the College had in mind
the pattern of the Royal Colleges of
physicians and Surgeons in England and
Scotland. However, the medical milieu of
20th century Canada was very different
from that of 16th and 17th century Eng
land and Scotland. It was wisely decided
that a Canadian college should concern
itself with the direction of graduate train
ing in Canada and the evaluation, by rigid
tests, of the competence of the individual
on the completion of a prescribed course
of training.
With this in mind, the founders requested
the Parliament of Canada to pass a bill
giving them a charter to set up such a
college. This was done in 1929. We are
very happy that Dr. Sclater Lewis, archi
vist of our College, has under preparation
a College history which will, we hope, be
published this year. Dr. Lewis has had
access to the early records and as a former
president and charter Fellow has an in
timate knowledge of our development. I
have had the privilege of reading part of
the manuscript. The story is a fascinating
one with many interesting sidelights on
contemporary medicine and on the colour
ful vigorous personalities who played a
role in the enterprise.
It is not my purpose to burden you with
historical details this evening. May I, how
ever, point out to you that from a modest
beginning in 1930 with an interest limited
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At the 29th Annual Meeting of the Royal College of Physicians and Surgeons of
Canada, held in Montreal on January 21-23, 1960, Dr. Charles E. Hebert, Montreal, VicePresident in Surgery, is seen with Dr. Donald A. Thompson, of Bathurst, N.B., President;
Dr. L. G. Bell, Winnipeg, Vice-President in Medicine; and Dr. John W. Scott, Edmonton,
Past-President.

to graduate training and examinations in
internal medicine, general surgery, ob
stetrics and gynaecology, the College now
assesses training, approves the training
hospitals, and conducts examinations in
over 20 specialties in the broad fields of
medicine and surgery.
There are now over 2000 Fellows of the
College. In addition, over 7000 individuals
have been certificated by the College in a
specialty.
How has this program influenced medi
cal education and practice in our country?
I think one can justifiably claim that the
guidance given to the recent graduate in
planning a program of training leading to
Fellowship or Certification in a sDecialtv
has been of the greatest value. The Council
has always kept in mind that the training
programs should not be rigidly laid down
with a view to providing conformity to a
fixed pattern. The program should and
does stimulate depth as well as breadth in
the learning process during training. The
acceptance of the importance of the basic
sciences of medicine has been kept in mind
in all areas.
The conduct of searching, written and
practical examinations has allowed the
College to admit to its Fellowship only
those who have attained excellence. We
would like to think that the prestige of the

Fellowship ranks high in both university
and hospital circles in Canada and through
out the Commonwealth as a hallmark of
medical attainment.
While the interest of the College is pri
marily in the field of graduate medical edu
cation, one feels that the appointment of
Fellows of our College to teaching positions
in the clinical departments of Canadian
medical schools has improved the standard
of undergraduate clinical teaching.
Medical education and the medical care
of the patient are inseparable in a teaching
hospital. Our College through its repre
sentation on and partial support of the
Canadian Council on Hospital Accredita
tion is contributing to the maintenance of
improved hospital care in this country.
The initial objectives of our College are
being realized in that we have provided an
accepted method for the evaluation of
graduate training. I am confident that the
quality of medical practice has improved in
all areas of Canada as a result of our
Fellowship and Certification programs.
One must recognize that, however pro
ficient the doctor may be as a practitioner
or teacher, his ethical standards in his deal
ings with his colleagues and his patients
will be among the criteria by which he
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Monseigneur Irenee Lussier, Rector of the University of Montreal, with Dr. Scott at
the 1960 Convocation of the Royal College, held in the auditorium of the University.

himself and the profession at large will be
judged at the bar of public opinion.
The best defence against criticism of us
as individuals or as a group is the recogni
tion by those whom we serve that our chief
concern is the best interests of the patient.
Francis Peabody expressed this very simply
and beautifully 30 years ago by saying that
“one of the essential qualities of the physi
cian is an interest in humanity, for the
secret of the care of the patient is in caring
for the patient.”
One hopes that our College will continue
to maintain an interest in ethics as well as
scholarship and competence as an essential
quality in its Fellows.
1959 FELLOWSHIP EXAMINATIONS
OL THE ROYAL COLLEGE
T he following candidates in surgery were
successful in the 1959 Fellowship Examina
tions of the Royal College of Physicians and
Surgeons of Canada.
General Surgery (53). —Morris Asa,
Windsor, Ont.; Ronald James Baird, To
ronto; William Henry Barnes, Hamilton,
Ont.; Edward James Beaton, Barrie, Ont.;
Georges Bedard, Hull, Que.; Sarah Singh

Bhatia, New York, N.Y., U.S.A.; Donald
Kenneth Black, Regina; Claude Brunet,
Quebec, Que.; Frederick William Campbell,
Jr., Minneapolis, Minn., U.S.A.; William
Stephen Cave, Kelowna, B.C.; Ralph
Marenus Christensen, Vancouver; Wallace
Bakfu Chung, Vancouver; Gerald Coursley,
New Westminster, B.C.; Joseph Stephen
David, Toronto; Gordon Russell Davies,
Saskatoon; Jean-Paul Despres, Quebec,
Que.; Joseph-Raymond Fernand Desrosiers,
Loretteville, Que.; Robert Orme Farley, St.
Thomas, Ont.; Gaston Forget, Montreal;
Jacques Bertrand Gagnon, Montreal; Carstairs Clouston Gardner, Oshawa, Ont.;
Brian Cameron Gay, Ottawa; Robert Kings
ley Graham, Manitouwadge, Ont.; George
Yoshinori Hiraki, Toronto; John Donald
Hough, Victoria, B.C.; Harry Alexander
Hyde, Toronto; Neville James Jackson,
Saskatoon; John William Kerr, Kingston,
Ont.; Ratan Kumar Keswani, Charlottes
ville, Va., U.S.A.; Claude Lafortune, Joliette,
Que.; Richard A. Lambert, Thetford Mines,
Que.; Allan Meredith Lansing, Chicago,
111., U.S.A.; Louis Joseph Laporte, Ville
St-Laurent, Que.; Raymond Denis Joseph
LaRocque, Windsor, Ont.; Manly Bernard
Levin, Winnipeg; James Forest Lind,
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Rochester, Minn., U.S.A.; Jacques Alfred
Loeb, Toronto; John Duncan Claude Mac
donald, Brookfield, Wis., U.S.A.; Ian
Donald MacLeod, Weyburn, Sask.; John
Andrew McCredie, London, Ont.; Norman
Woods Mortimer, Toronto; William Lindsay
Ogilvy, Montreal; Radha Krishna Padhi,
Kingston, Ont.; Arthur Albert Page, Knowlton, Que.; Charles Roy Palmer, Parry Sound,
O nt; Cyrille Jean Joseph Paquette, Mont
real; Sabin Plourde, Quebec, Que.; Terence
Alvin Richards, Hamilton, Ont.; Walter
Rolland, Brantford, Ont.; Irving Bernard
Rosen, Toronto; Ernest Bhasker Sundaram,
Montreal; Walter Govan Waddell, Toronto;
John Kenneth Wyatt, London, Ont.
Surgery ('Neurosurgery) (6 ). — Antonin
Frechette, Trois-Rivieres, Que.; Rankin
Kilgour Hay, Winnipeg; Sonis Napoleon
Martinez, Montreal; Kenneth William Ellis
Paine, Saskatoon; Ronald Reginald Tasker,
Toronto; Gordon Bruce Thompson, Mont
real.
Surgery (O bstetrics and Gynaecology)
(23) .—Kenneth Baker, Edmonton; Cecil
Ronald Bradford, Winnipeg; John David
Cairns, Toronto; John Alexander Car
michael, Regina; Jacques Corbeil, Verdun,
Que.; Bernard Allan Davis, Montreal;
Robert Findlay Edington, Cornwall, Ont.;
William Gordon Francis, Toronto; William
Denis Fraser, Montreal; Ashley Milton
Krisman, Vancouver; Jules Eugene Leclerc,
Quebec, Que.; Samuel Librach, Toronto;
Robert King Miller, Oshawa, Ont.; Ely
Ravinsky, Willowdale, Ont.; Martin Lyle
Robinson. Toronto; John Walter Fraser
Scrimgeour, Fort William, Ont.; Narinder
Nath Sehgal, Ottawa; Thomas John Shep
pard, Peterborough, Ont.; Stuart Donald
Sims, Toronto; William Langford Tew,
London, Ont.; Charles Peter Vernon, To
ronto; James Garnet Courtland White,
Brantford, Ont.; William George Whittaker,
Peterborough, Ont.
Surgery (O phthalm ology) (1 ).—Samuel
Walter Nevil Gibson, South Burnaby, B.C.
Surgery (Orthopaedic Surgery) ( 1 2 ) . —
Jean-Claude Caron, Paris, France; William
Gerard De Haas, Calgary; Fergus Albert
Ducharme, Ottawa; John Graham Evans,
Toronto; Michael Clement Hall, Toronto;
George Davidson Kay, Toronto; Paul
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Mailhot, Montreal; Kenneth Alan McCluskey, Doncaster, Ont.; Yves Normand, TroisRivieres, Que.; Bruce Guy Sadler, Sillery,
Que.; Albert McMurdo Sinclair, Halifax,
N.S.; Alan Murray Wiley, Toronto.
S urgery ( O tolaryngology) (1 ) .—George
Shimo-Takahara, Montreal.
Surgery (Plastic Surgery) (2 ). —Pierre
Paul Gagnon, Quebec, Que.; Edward
Michael Gold, Montreal.
Surgery (U rology) ( 5 ) —Neil Calvert
Carruthers, Sarnia, Ont.; Gordon Leath
Henderson, Windsor, Ont.; Calvin Clarence
Krause, Brooklyn, N.Y., U.S.A.; William
Hall Lakey, Ann Arbor, Mich., U.S.A.;
Laureat J. E. Tremblay, Chicoutimi, Que.

NEWSLETTER
A t th e recent Annual Meeting

of the
College held at the Queen Elizabeth Hotel,
Montreal, Dr. Donald A. Thompson of
Bathurst, N.B. a Fellow of the College in
the Division of Surgery, was installed as
the new President of the Royal College of
Physicians and Surgeons of Canada for the
term 1960-1962. Dr. Thompson succeeds
Dr. John W. Scott of Edmonton, who con
tinues to serve on the Executive Committee
and the Council as the Immediate PastPresident. The election of Dr. Thompson is
unique in that it is the first time that this
important post will be occupied by a
Fellow from a non-university centre.
Dr. Lennox G. Bell of Winnipeg was
elected Vice-President for the Division of
Medicine and Dr. Charles E. Hebert of
Montreal, Vice-President in the Division of
Surgery. Dr. James H. Graham, Secretary,
Dr. W. Gordon Beattie, Honorary Assistant
Secretary, both of Ottawa, and Dr. Kenneth
T. MacFarlane of Montreal, Honorary
Treasurer, were reappointed to office.
Dr. Walter C. MacKenzie of Edmonton,
was elected to the Council of the College
in the Division of Surgery for the period
1960 to 1964. Three other vacancies repre
senting the Division of Surgery on the
Council for this period were filled by the
re-election of Dr. Percy E. Ireland of
Toronto, Dr. Louis-Philippe Roy of Quebec
City and Dr. Donald R. W ebster of
Montreal.
In January 1959, the Council directed
the Credentials Committee, in consultation
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with the Specialty Committees of the Col
lege and the National Specialty Societies,
to modify the training requirement so that
a single standard of training would apply
for both Certification and Fellowship
examinations. Such a single standard of
training had been adopted previously in
Neurosurgery and Orthopaedic Surgery.
At its meeting in January 1960, the
Council adopted, on the recommendation
of the Credentials Committee, the single
standard of training in the following fields
of surgery: General Surgery, Obstetrics and
Gynaecology, and Otolaryngology. Com
mencing in 1964 and thereafter, candidates
for either the Fellowship or Certification
examinations in these specialties must
comply with the following revised training
requirements:
G eneral Surgery

The new requirements represent only the
deletion of the one year of supervised prac
tice of General Surgery from the old re
quirements for the Certification examina
tion in General Surgery.
1. An approved general internship of at
least one year.
2. Four years of graduate training in addi
tion to the general internship. This
period, m ust include:
(a ) Two years of approved resident
training in Surgery. One of these
years m ust be on a general surgical
service; the remaining year may
also be spent on a general surgical
service or, as an alternative, may be
divided between special surgical
services if such services are ap
proved.
(b ) Two years of training which may
include:
(i) Further approved resident
training in General Surgery.
(ii) One year as a clinical research
fellow in a department ap
proved by the College.
( iii) One year in the full-time
study of basic science in a
department approved by the
College.
(iv) Six months of approved resi
dent training in Internal
Medicine and six months of
approved full-time study of
basic science.
(v ) One year in an approved
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course of study and training
at a hospital or university
centre in Canada or abroad,
(vi) One year of approved resident
training in Internal Medicine.
O bstetrics and G ynaecology

The revised requirements provide for an
additional option of six months of approved
resident training in Pathology under Sec
tion 2 (a ) of the regulations and the dele
tion of the year of supervised practice of
Obstetrics and Gynaecology from the re
quirements for the Certification examination
in Obstetrics and Gynaecology. No change
has been made in the requirements for the
Certification examination in Obstetrics or
the Certification examination in Gynae
cology.
1. An approved general internship of at
least one year.
2. Four years of graduate training in addi
tion to the general internship. This
period must include:
(a ) One year of approved resident
training in General Surgery, or
six months of approved resident
training in General Surgery and
six months of approved resident
training in Internal Medicine or
Pathology.
(b ) Two years of approved resident
training in Obstetrics and Gynae
cology. This must be of such a
nature as will provide adequate
training and experience in each
branch of the specialty.
(c ) One year of training which may
include:
(i) One further year as under

2(b).
( ii ) One year as a clinical research
fellow in a department ap
proved by the College.
( iii) One year of full-time study of
basic science in a Department
approved by the College.
(iv) If no time was spent on In 
ternal Medicine under 2 (a ) ,
six months of approved resi
dent training in Internal
Medicine and six months of
approved full-time study of
basic science.
(v ) One year in an approved
course of study and training
at a hospital or university
centre in Canada or abroad.
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O tolaryngology

The revised requirements in Otolaryn
gology remove the mandatory requirement
for one year of approved resident training
in General Surgery or six months of ap
proved resident training in General Surgery
and six months in Internal Medicine,
though it will be noted that such a year
is a preferred option under Section 2 (b )
of the revised requirements. The options
provided under this section represent an
additional year of training beyond the pre
vious requirements for the Certification
examination in Otolaryngology. The word
ing of Section 2 (a ) of the revised require
ments in this specialty as it will appear in
the printed regulations may undergo further
changes but the principle of three years of
approved training in the specialty has been
adopted.
1. An approved general internship of at
least one year.
2. Four years of graduate training in addi
tion to the general internship. This
period m ust include:
(a ) Three years of approved training
in Otolaryngology, two years of which
must be spent in approved resident train
ing in Otolaryngology and one year of
which may be spent in further approved
resident training in Otolaryngology or
such other training in Otolaryngology as
may be approved by the Credentials
Committee.
(b ) One year of training which may
include:
(i) One year of approved resident
training in General Surgery.
(ii) Six months of approved resident
training in General Surgery and
and six months of approved resi
dent training in Internal Medicine.
(Either (i) or (ii) to be preferred
but not mandatory.)
(iii) One year in the full-time study of
basic science in a department ap
proved by the College.
(iv) One year in an approved course of
study and training in Canada or
abroad.
(v ) One year as a clinical research
fellow in a department approved
by the College.
At the January meeting, the Council
adopted the recommendation of the Com
mittee on Examinations, that the general
medical and general surgical examiner on
the Board of Examiners for the oral ex
amination in pathology in the medical and
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surgical subspecialties, be dropped from the
Board. Accordingly, commencing in 1960,
the Board of Examiners for the oral ex
amination in pathology in the medical and
surgical subspecialties will be composed of
examiners representing pathology and the
specialties concerned.
Due to the increase in the number of
candidates for the Fellowship and Certi
fication examination in General Surgery and
the Surgical Specialties, with the resulting
increased time required to complete the
oral and clinical examinations of these
candidates, it has been decided that the
oral and clinical examination in General
Surgery and those in the Surgical Special
ties will be conducted concurrently in the
same week, rather than consecutively as
has been the practice in the past.
Because of the increased demand which
this procedure will place on the facilities
for conducting the oral examination in
pathology, it will be necessary to have the
oral and clinical portion of the examinations
for Fellowship and Certification in Surgery
and the Surgical Specialties and those in
Medicine and the Medical Specialties con
ducted in different centres. In 1960, there
fore, the oral and clinical portion of the
Fellowship and Certification examinations
in General Surgery and the Surgical Spe
cialties will be held in Toronto, and those
in Medicine and the Medical Specialties
in Montreal.
Candidates for the Certification examina
tions of the College are again reminded
that in 1960 and thereafter, a licence to
practise in one of the provinces of Canada,
or the degree of Licentiate of the Medical
Council of Canada, is a prerequisite to
eligibility for these examinations.
Following upon the success of the
Eastern Regional Meeting held in Halifax
in October 1959, a Western Regional M eet
ing to be held in Saskatchewan during 1960
has been authorized, the site and date to
be determined later. As in the case of the
Eastern Regional Meeting, the Western
Regional Meeting will be open to attend
ance by Certificants of the College and the
profession at large. Further information
concerning the time and place for this
meeting will be announced in a future
Newsletter.
W. Gordon B e a t tie , F.R.C.S.JC],
Honorary Assistant Secretary
February 29, 1960
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AN GEW AN D TE
UND
TOPOGRAPHISCHE
AN ATOM IE (Applied and Topographical Ana
tomy). G. Tonduery. 578 pp. Illust. Georg
Thieme, Stuttgart, W . Germany; Intercontinental
Medical Book Corporation, New York, 1959.
$18.80.

German-speaking physicians wishing to refresh
their memory on points in regional and applied
anatomy will find a concise and beautifully illus
trated account of the subject in this textbook.
The first edition has already been translated into
Italian and Spanish and the second one has
undergone considerable revision. The new Paris
terminology is used throughout, and revisions
include new material on the lungs, the inguinal
region and the pelvic floor. The account of each
region is introduced by a brief survey o f its
embryology, since the author considers that the
embryological approach is the best in explaining
topography.
HOSPITAL AND COMMUNITY. History of the
Royal Melbourne Hospital. K. S. Inglis. 226 pp.
Illust. Melbourne University Press, Victoria,
Australia; The Macmillan Company of Canada
Limited, Toronto, 1958. $5.00.

The
Royal Melbourne Hospital, one of
Australia’s most famous medical institutions, had
its origins in 1841 when a group of private
citizens called a public meeting to consider fund
raising for the provision of a hospital in the new
town. They had previously sought, and failed
to obtain government funds fortb e project, and
the main theme of Inglis’s most admirable his
tory of the hospital is the interplay of private
charity and the state in the financing and con
trol of a necessary medical facility.
As a history of a great hospital, told with wit
and intelligence, it must rank high. As a social
document, it will also be of interest to a wide
range of readers for its objective discussion of
many issues connected with medical care.
For the first 50 years of its life the Hospital
seems to have been a centre of controversy. For
40 years discussion raged over its rebuilding or
relocation— in any event, it was first rebuilt in
1913 and then relocated in 1944 in its present
home, to which it might well have moved 70
years earlier.Other evidences o f the leisurely pace
of democracy are the fact that it took 25 years
of agitation to get an eye department, and the
even more astonishing fact that the first M el
bourne professors of medicine and surgery were
appointed only in 1955, 70 years after the ap
pointments had first been suggested. In 1891,
Allen, the pathologist, wanted a research insti
tute; in 1919 it was built and now has Sir
MacFarlane Burnet as its distinguished head.
The book is full of delightful detail, such as
the story o f the tuberculous girl w ho in about
1880 was prescribed seven bottles of rum and
12 bottles of brandy in a 28 day stay, and the
suggestion by a hostile newspaper that sensible
persons should carry cards giving their name and
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address, and a note “ If any accident should
happen to me, do not on any account take me
to the Melbourne Hospital” . This pre-Listerian
attitude had its justification, for in 1870 a Mel
bourne doctor said that no one with the least
experience of disease could doubt that a patient
at home had a far better chance o f recoveiy
than in hospital. One of the reasons for increased
use of modem hospitals is, as Inglis points out,
the gradual abandonment of the public attitude
of fear of them.
In spite of the remoteness of the setting, any
one interested in hospitals will find something
entertaining and ins tractive in this well written
historical monograph.
LESIONS O F THE LO W ER BOW EL. Raymond
J. Jackman. Mayo Clinic, Rochester. 347 pp.
Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1958. $17.00.

This 350 page book on good quality paper is
chiefly concerned with the diagnosis of lesions
of the lower bowel, particularly as seen through
the sigmoidoscope. The different lesions are
discussed briefly in the text. Am outstanding
feature of the book is the colour atlas, consisting
of 75 plates of anal and rectal lesions, mostly as
seen through the sigmoidoscope and recorded by
colour photography. Some non-surgical methods
of treating lesions in this area are discussed. The
technique of transrectal biopsy of intramural and
extra-rectal tumours is described. This is an ex
cellent book by an author with great experience
in this field, and a book that anyone working in
this field would wish to peruse.
ANESTHESIA FOR INFANTS AND CHILDREN.
Robert M. Smith, Anesthesiologist, Children’s
Medical Center, Boston, Mass. 418 pp. Illust.
The C. V. Mosby Company, St. Louis, Mo.,
1959. $12.00.

Dr. Smith, chief anesthesiologist o f the Boston
Children’s Hospital, has tried in this volume to
gather and organize all recent information
relating to paediatric anaesthesia. As such, the
book is of particular value for all those taking
postgraduate training in anaesthesia and for all
practitioners who may anaesthetize children
from time to time.
Many chapters are especially informative,
such as those on respiratory physiology, fluid
therapy and blood replacement.
Unfortunately, halothane (Fluothane) has
only been noted briefly, but adequate refer
ences are available.
CHIRURGIE DER HAND. ATLAS D ER OPERTATIONSTECHNIK (Surgery of the Hand.
Atlas of Operative Technique). M. Iselin (Con
sultant Surgeon, American Hospitals, Paris),
Luc Gosse, Serge Boussard and Daniel Benoist.
325 pp. Iliust. Georg Thieme Verlag, Stuttgart,
W. Germany; Intercontinental Medical Book
Corporation, New York, 1959. D M 69.-

Dr. Iselin’s book Chirurgie de la main was
first published 30 years ago, and this present
edition is a new effort to present the surgical
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treatment of the hand in atlas form. Fractures,
infection, injuries, congenital malformations
and injuries to tendons are illustrated by
actual cases operated on and followed up by
the author. As most of the pathological con
ditions may lead to disabilities, the extensive
and lucid chapter on reconstructive surgery
is one of the most valuable and useful parts
of this book. The drawings are simple and
clear, and the explanatory notes are short
and authoritative and conveniently placed
on the opposite page.
The book would be a unique and useful
addition to the library of any surgeon interested
in the intriguing problems a hand injury may
present.
CLINICAL APPLICATIONS OF DIAGNOSTIC
AND THERAPEUTIC NERVE BLOCKS. John
J. Bonica. 354 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto,
1959. $9.50.

The author, Dr. John J. Bonica, is recognized
as an international authority on the application
of regional nerve block procedures, and has
already written a very comprehensive exposi
tion of this subject. The present monograph
is a well written, concise description of the
most important aspects of diagnostic and thera
peutic nerve blocks. It is divided into two
arts. The first part begins with an interesting
istorical outline of the subject and a clear
description of the basic neurophysiology and
pathology of pain, followed by the indications
for nerve blocks and the principles and requi
sites for optimal results. An up-to-date outline
of techniques, drugs, precautions and compli
cations expected is also included. The remain
ing part deals with a thorough review of the
clinical application of diagnostic and therapeu
tic nerve blocks. Chapter Nine, which deals
with blocks of sympathetic and other auto
nomic nerves, is particularly well done.
The author has succeeded in placing this
method of diagnosis and therapy in its proper
perspective so that it will be applied properly
to provide patients with the maximum benefit.
The descriptions and figures are easy to
follow, the print is large, the format is pleasant
and the advice offered is sound. The book con
tains a complete table of contents, index and
list of basic references. This book should find
wide usefulness among anaesthetists, surgeons,
and other physicians who wish to undertake
diagnostic and therapeutic nerve blocks.
HANDBUCH DER ORTHOI'TEDIE. Band II.
Spezielle Orthonasdie Rumpf (Wirbelsaeule und
Becken). Handbook of Orthopaedics. Vol. II.
Special Orthopaedics: Trunk (Vertebral Column
and Pelvis). G. Hohmann, M. Hackenbroch and
K. Lindemann. 1136 pp. Illust. Georg Thieme
Verlag, Stuttgart, W. Gennany; Intercontinental
Medical Book Corporation, New York, 1958.
$41.45.

The special field covered in this book is the
spinal column, pelvis, and shoulder region.
The contrasting presentation of normal and
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abnormal anatomy and function makes this
large volume both interesting and readable. The
importance of embryology is freely recognized
in many of the chapters and shown to be a
great help to get a clear picture of congenital
deformities and their variations.
The treatment of scoliosis, a difficult sub
ject, is thoroughly presented by Prof. Linde
mann, every worthwhile conservative and
operative treatment being given adequate
recognition. There are excellent chapters on
fractures, degenerative, and inflammatory
diseases of the spinal column. Other interesting
monographs are the ones on neurological com
plications following congenital deformities,
accident diagnosis and treatment, and the
forensic implications of spinal injuries; there
is also a short but original chapter on gynaeco
logical orthopaedics.
It is a very difficult task not to mention
the many worthy contributions—they are all
authoritative and excellently presented. This
volume, like the first, is a magnificent contribu
tion to orthopaedic surgery, and will serve
surgeons for many years to come as a depend
able source of information.
HERNIA. Sir Heneage Ogilvie, Consulting Sur
geon, Guy’s Hospital, London, England. 135
pp. Illust. Edward Arnold (Publishers) Ltd.,
London; The Macmillan Company of Canada
Limited, Toronto, 1959. $4.75.

There has been much writing and lecturing
and debate on the subject of hernia; more
articles and more controversy and instruction
than perhaps on any other surgical subject,
and over a longer period of time. Since herni
orrhaphy is probably the most common opera
tion performed, one might expect an even
longer volume of literature on the subject.
This book, bv an eminent London surgeon,
whose busy life in a great teaching hospital
and in two World Wars, whose study of the
anatomy and physiology of the inguinal region
has been life-long, and whose travels and pub
lications have been so extensive, will be ap
preciated very widely indeed. Ogilvie’s writing
is easy to read; his ideas are thoughtful, stimu
lating, often unorthodox. This small volume
lives up to every expectation. If the reader
disagrees or finds his techniques on the author’s
unapproved list, he cannot help but be stimu
lated and review his fundamental concepts, for
there is nothing stated without reason leavened
by experience.
Highly recommended for neophyte as well
as experienced students of surgery.
PEDIATRIC NEUROSURGERY. Edited by Ira J.
Jackson and Raymond K. Thompson. 564 pp.
Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1959. $18.25.

It must be difficult for an editor for author)
to know where to draw the line that separates
(Continued on next page)
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paediatric from adult neurosurgery; the at
tempt has not been entirely successful here.
Perhaps neurosurgery of childhood should not
be treated as a special subject at all unless
it be confined to neurosurgical ailments pecu
liar to childhood. This is not the scheme that
has been followed consistently. It is true that
the practice of neurosurgery in children calls
for specialized knowledge and modified tech
niques and this more general aspect has been
considered in the first section of the book,
but there is much that cannot fairly be said
to be strictly within a paediatric surgeon’s
province. To take an extreme example, there
is a short chapter on psychosurgery which con
cludes, rightly, that the type of ablative pro
cedures used in adult mental disease has no
place in the treatment of children.
In general the teaching of its pages is
acceptable, the chapters on tumours (Lyle
French) and congenital anomalies (William F.
Meacham) being particularly good. Some
authors show such a painful respect for the
other point of view that one longs for the
traditional dogmatism of a text book.
Opposite the dedication to Sir GeoErey
Jefferson and W. V. Cone, the publishers have
inserted an unfortunate little advertisement in
favour of all Thomas books, which must have
distressed the editors when they saw it in
the finished product.

V ol. 3

A SYSTEM OF ORTHOPAEDICS AND FRAC
TURES. A. Graham Apley. 357 pp. (index 20
pp). Butterworth & Co. (Publishers) Ltd., Lon
don, England; Butterworth & Co. (Canada) Ltd.,
Toronto, 1959. $9.50. Interleaved ed. $13.50.

This small, concise manual is a compilation and
amplification of lecture notes prepared for
F.R .C .S. candidates studying at Pyrford. Its
brevity and unambiguous verbal descriptions
would make it a useful work to supplement
other more complete references or for quick
pre-examination reviews. It could, in addition,
be well recommended for study purposes for
undergraduate students or any doctor handling
orthopaedic cases. Its form of presentation
should encourage the student in developing a
good routine of methodical approach.
The chapter on diagnosis contains a wealth
of material by which the patient can be
assessed initially. Pointing out that the com
mon symptoms in orthopaedics fall into three
groups, i.e. (a) that something looks wrong;
(b ) that something feels wrong; (c) that
movement is wrong, the author continually
stresses the sequence of “LOOK, F E E L ,
M OVE”, in examination of various disorders.
Insufficient attention has been given to
osteomyelitis, especially the pattern of those
cases seen in the pre-antibiotic era and in
point of fact occasionally even today. The
same criticism applies to the section on rheuma
toid arthritis where little concrete or factual
information is to be found. On the other hand,
the reviewer is impressed by how compre
hensively the subject of osteoarthritis and the
various forms of osteochondritis have been
considered. Brief but adequate descriptions are
SURGICAL TECHNIQUE. Stephen Power, Dread
given of the clinical, pathological, and x-ray
nought Hospital, Greenwich, England. 411 pp.
features of many of the more common dys
Illust. 2nd ed. William Heinemann Medical
trophies, dysplasias, and tumorous conditions
Books Ltd., London, England; British Book
Of bone.
Service (Canada) Ltd., Toronto, 1959. $7.20.
The notes on symptoms, signs and especially
Intended for house surgeons, this handy book pathomechanics of the various balanced and
covers a great many details in surgical tech unbalanced paralyses of poliomyelitis are well
analyzed and should make interesting reading
nique that are seldom talked or written about.
The practising surgeon takes for granted such for even an internist. In a review of this
nature it would be impractical to comment
subjects as the incision, the positioning of the
patient, tying knots, choice of instruments and on all the topics covered but the comprehen
sive coverage of the subject that the author has
sutures, drains, methods of dissection, and
scrubbing. He seldom teaches these things and attained is truly remarkable. Many ortho
criticizes his surgeon-pupils only when he paedic conditions are classified on a regional
notices their mistakes, for they are things that basis and although in some cases the con
sideration is very brief, it will serve to call
have become almost instinctive. No one could
to the reader’s attention conditions on which
write such a book of detailed instruction which
would be completely approved by every ex he might like to refer to another source of
perienced and capable surgeon, but there is no reference.
doubt that all will be stimulated and will
The section on fractures is by no means
agree that there is a place for such fundamental an exhaustive one but again, many types are
instruction. The second edition has been ex considered and even a surgeon who has done
tensively revised, especially adding discussions a considerable amount of this work will un
of catheter drainage, transfusion and certain
doubtedly glean some useful information. This
instruments. It is easy and interesting reading.
is true of the entire book which is indeed a
Power’s Surgical T echn ique is recommended valuable and ready source of many useful
for every beginner in surgery and will be in facts and would be well worth the price if
teresting to many of their teachers. It is pos only kept on the book-shelf as quick reference
sible to become a F.R.C.S. and know a great for the busy practitioner.
(C ontinued on p a g e 279)
deal about operations and little about operating.
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To know
intravenous
anesth esia
is to k n o w
Pentoth a I

More than any o th e r intravenous
anesthetic in th e world, Pentothal
affords the m odern p ra ctition er
th e security o f exhaustive trial
and docum ented experience.
As with any potent agent,
good results demand skill
and knowledge on the part
►

of the person using it.
T hat is why P entothal's
unparalleled clinical background
is of such im portance. The
tech niq ue s of m anagem ent—the

y

rapid, sm ooth induction, the pleasant,
uncom plicated recovery pattern, the
rem arkable record of safe ty—all these
have been detailed in m ore than 3000
published world reports, on nearly every
known surgical procedure. To know

►

intravenous anesthesia is to know
Pentothal—agent of choice the
world over.

Abbott Laboratories Limited, M ontreal-Toronto-W innipeg-Vancouver

PENTOTHAL Sodium
(Thiopental Sodium for In je c tio n , A b b o tt)
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FORTHCOMING MEETING

POST-GRADUATE COURSE
IN S U R G E R Y

E IG H T H CO NG RESS O F T H E PAN
P A C IFIC SU RGICA L ASSOCIATION
The Eighth Congress of the Pan-Pacific
Surgical Association will be held in Hono
lulu, Hawaii, from September 27 to Octo
ber 5, 1960. All members of the profession
are eligible to register and are urged to
make arrangements as soon as possible
if they wish to be assured of adequate
facilities. An outstanding scientific program
by leading surgeons promises to be of
interest to all doctors. Ten surgical spe
cialty sections are held simultaneously.
Further information and brochures may
be obtained by writing to Dr. F. J. Pinker
ton, Director General of the Pan-Pacific
Surgical Association, Suite 230, Alexander
Young Building, Honolulu 13, Hawaii.

Designed for candidates for
the F.R.C.S.(C) and the
American Board of Surgery
The Su rg ical S ta ff of the Royal V ic to ria Hospital
a re conducting th eir fourteenth a n n u a l course in
su rg e ry designed e sp e cia lly fo r those wishing to
w rite the F .R .C .S .(C ) and the A m e rican Board of
S u rg e ry.
The course consists of two sections: the correspon
dence portion w ill commence on M ay 2nd and w ill
consist of selected rea d in g w ith w e e k ly w ritten
questions. The clin ical an d d id actic fu ll time course
w ill commence on A u g . 1st and co ntinue for 7
w eeks.
A ll the req uired w ork w ill be p resented by the
vario us specialists and w ill consist of physiology,
an ato m y, p ath olog y, x-ra y in association w ith
g en e ral and special su rg e ry.
Fee for the course $ 2 2 5 .0 0 .

CHANGE OF ADDRESS
Subscribers should notify the Canadian Journal
of Surgery of their change of address two months
before the date on which it becomes effective,
in order that they may receive the Journal with
out interruption. Coupon for this can be found
on page 29.

A d d re ss a p p lic a tio n s

or in q u irie s to :

The Post-Graduate Board
Royal Victoria Hospital
Montreal 2, P.Q.

THE TISSUE-FRIENDLY SUTURE AND TUBING

SUPRAMID

EXTRA*

W o rld 's o n ly p o ly fila m e n t s u r g ic a l su tu re n e ith e r tw is te d no r b r a id e d !

New Cable type Construction: Several strands enclosed within
a smooth cover form an impenetrable surface. No stitch irritation,
no growth of tissue into suture.
New Strength: Cable construction gives great pliability and
extraordinary strength. Knots stay tied. No breaking when tying.
May be repeatedly autoclaved without damage.
New Package Forms: Non-sterile containers in which suture
may be autoclaved. Sterile dry packs with swaged on rust proof
carbon steel needles.
TUBING

'Fully transparent tubing which can be repeatedly autoclaved;
“Fully inert because it is made of the same material as the suture;
“Thinnest walls of any surgical tubing;
“ Most economical. It is in your interest to compare prices and quality.
IN FO R M A TIV E

FOLDER

GLADLY

FURNISFIED

ON

REQ U EST—ORDER

FROM YO U R

SUPPLIER

OR

DIRECTLY

FROM

Sole im p o rte r fo r U S A . C a n a d a . M exico, C e n tra l a n d Sou th A m e r ic a :

DR. S. J A C K S O N
4 713 C olo rado A ve n u e, N.W., W ashington 11, D.C.
*U.S. Trade Mark Registered. Canadian Trade Mark Registered.

60 Eastern A venue, Bram pton, O n tario, C an a d a
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Received

Books are acknowledged as received, but
in some cases reviews will also be made
in later issues.
Arterial Embolism in the Limbs. The Clinical
Problem and its Anatomical Basis. A. L. Jacobs,
Physician to the Whittington Hospital, London,
England. 200 pp. Illust. E. & S. Livingstone
Ltd., Edinburgh and London; The Macmillan
Company of Canada Limited, Toronto, 1959.
$ 6 . 00 .

Atlas de Techniques Chirurgicales: Les grandes
techniques; cou, thorax, abdomen, chirurgie pelvienne. R. Michel-Bechet. 580 pp. Illust G. Doin
et Cie, Paris, 1958. 25,000 fr.
Autogenous Vein Giafts and related aspects of
peripheral arterial disease. W . Andrew Dale,
Assistant Professor of Clinical Surgery, Vanderbilt
University School of Medicine. Preface by Earle
B. Mahoney, University of Rochester School of
Medicine and Dentistry. 123 pp. Illust. Charles C
Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1959. $6.50.
Chirurgie du Rachis. A. Sicard, Professor at the
Faculty of Medicine, Paris. 484 pp. Illust. Masson
et Cie, Paris, France. Paper bound 6000 fr., linen
bound 7000 fr.
Clinical Orthopaedics No. 13; The Hand—Part I.
Editor-in-Chief, Anthony F. DePalma. 393 pp.
Illust. J. B. Lippincott Company, Philadelphia
and Montreal, 1959.
Clinical Prosthetics for Physicians and Thera
pists. A Handbook of Clinical Practices Related to
Artificial Limbs. Miles H. Anderson, Prosthetics
Education Project; Charles O. Bechtol, Professor
of Surgery (Orthopedics); Raymond E. Sollars,
Associate Director Prosthetics Education Project,
University of California. 393 pp. Illust. Charles C
Thomas, Springfield, 111.; The Ryerson Press,
Toronto, 1959. $11.50.
Diseases of the Nose, Throat and Ear. A Hand
book for Students and Practitioners. I. Simson
Hall, Lecturer in Diseases of Nose, Throat and
Ear, University of Edinburgh. 467 pp. Illust. 7th
ed. E. & S. Livingstone Ltd., Edinburgh and
London., The Macmillan Company of Canada
Limited, Toronto, 1959. $3.60.
The Foot and Ankle. Their Injuries, Diseases,
Deformities and Disabilities. Philip Lewin, Pro
fessor Emeritus of Bone and Joint Surgery, and
formerly Head of Department, Northwestern Uni
versity Medical School. 612 pp. Illust. 4th ed.
Lea & Febiger, Philadelphia; The Macmillan
Company of Canada Limited, Toronto 1959.
$14.00.
Lectures on the Interpretation o f Pain in Ortho
pedic Practice. Arthur Steindler, Professor Emeri
tus, Orthopedic Surgery, State University of Iowa
Medical School. 733 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto, 1959!
$20.25.
Neoplastic Disease at Various Sites. General
Editor, D. W. Smithers. Volume I I —Tumours of
the Bladder. Edited by David M. Wallace, London,
England. 352 pp. Illust. E. & S. Livingstone Ltd.,
Edinburgh and London; The Macmillan Company
of Canada Limited, Toronto, 1959. $10.25.
(Continued on next page)
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Nouvelle Pratique Chirurgicale Illusti'ee Fasci
cule XIII (New Surgical Practice Illustrated,
Fascicle XIII). Edited by Jean Quenu. 276 pp.
Illust. G. Doin et Cie, Paris, 1959. 3,350 fr.
Peripheral Facial Palsy, pathology and surgery.
Karsten Kettel, Chief Surgeon, Department of
Oto-laryngology, Frederiksborg Central Hospital,
Hillerod Denmark. With a foreword by Terence
Cawthorne, F.R.C.S., England. 341 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson
Press, Toronto, 1959. $23.50.
Les Plaies de la Main (Hand Injuries). R.
Souquet and A.-R. Chancholle, Toulouse. 295 pp.
Illust. G. Doin et Cie, Paris, 1959. 3,600 fr.
Prosthetic Principles-Above Knee Amputations.
Miles H. Anderson, Director, Prosthetics Educa
tion Project, School of Medicine, University of
California; John J. Rray, Associate Research Pros
thetist, School of Medicine, University of Cali
fornia, and Charles A. Hennessy, Associate Direc
tor, Prosthetics Education Project, School ol
Medicine University of California. 331 pp. Illust.
Charles C Thomas,'Springfield, 111.; The Ryerson
Press, Toronto, 1961X $11.00.
Radiation Biology. Proceedings of the Second
Australasian Conference on Radiation Biology held
at the University of Melbourne, 15-18 December,
1958 by the Australian Radiation Society. Edited
b y J. H. Martin. 304 pp. Illust. Butterworths
Scientific Publications, London; Butterworth & Co.
(Canada) Ltd., Toronto, 1959. $11.00.

Surgical Aspects of Medicine. H. D. Johnson,
Examiner in Surgery for L.D.S., Royal College of
Surgeons of England. 382 pp. Butterworth &
Company (Canada) Limited, Toronto, 1959. $13.00.
Surgical Treatment of Bone and Joint Tubercu
losis. Robert Roaf, Department of Orthopaedic
Surgery, Liverpool; W . H. Kirkaldy-Willis, Ortho
paedic Centre, Nairobi, Kenya; and A. J. M.
Cathro, Orthopaedic Centre, Nairobi. 137 pp.
Illust. E. & S. Livingstone Ltd., Edinburgh and
London; The Macmillan Company of Canada
Limited, Toronto, 1959. $5.00.
The Surgical Treatment of Scoliosis. Louis A.
Goldstein, Associate Clinical Professor of Ortho
p e d ic Surgery, University of Rochester Medical
Center. Appendix: Anesthesia in Scoliosis, D.
Vernon
Thomas, Anesthetist-in-Chief.
Strong
Memorial Hospital of the University of Rochester
Medical Center. 96 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto, 1959.
$7.50.
A Textbook of Surgical Physiology. R. Ainslie
Jamieson, Surgeon, Vale of Leven Hospital, Alex
andria, Dumbartonshire, and Andrew W . Kay,
Professor of Surgery, University of Sheffield. 623
pp. Illust. E. & S. Livingstone Ltd., Edinburgh
and London; The Macmillan Company of Canada
Limited, Toronto, 1959. $9.35.
The Treatment of Bronchial Neoplasms. Robert
R. Shaw and Donald L. Paulson, with a chapter
on Bronchial adenoma by John Lester Kee, Jr.
135 pp. Illust. Charles C Thomas, Springfield, 111.;
The Ryerson Press, Toronto, 1959. $8.75.
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CANCER OF THE BREAST. Willard H. Parsons,
editor. 232 pp. Illust. Charles C Thomas,
Springfield, Illinois; The Ryerson Press, Toronto,
1959. $8.25.

This monograph is the product of twelve
contributors, each well-known and most cap
able in his own sphere. Its ten chapters under
take to bring us up to date in clear and
concise form on the varied aspects of cancer
of the breast as they have for some time been
discussed. The foreword by Dr. Warren Cole
reviews the several chapters. In the final
chapter under the title “Present status of
cancer of the breast” Dr. Parsons presents
something of the differences of thought which
obtain among workers in this field and an
effort to introduce reason between them. He
apparently finds the McWhirter philosophy as
difficult to digest as the reviewer has done,
and he uses considerable space to indicate that
difficulty. He does not seem to know how good
is the company he keeps, and that at Edin
burgh last summer the McWhirter philosophy—
which was coming to be called the “Edinburgh
Method”—was virtually repudiated publicly by
Edinburgh in his own department, as having
been a worthwhile-enough experiment, but no
longer favoured in his hospital and university.
In the chapter on simple mastectomy by
Dr. Byrd, one finds the acceptance of a practice
which will not be found agreeable to many
surgeons of experience on this continent.
The reviewer was especially happy with the
chapter on surgical pathology by Dr. Foote,
and trapped his senior pathologist into reading
it too. For a pathologist, he was agreeably
enthusiastic. His summary was “It is the most
significant attempt in recent years to explain
breast pathology to the surgeon and the breast
surgeon to pathology” . W e agree.
Radiation therapy is covered by Dr. Pendergast with knowledge and restraint, out of wide
experience.
Two sections left us unhappy: (1) the
surgical: (a) as under simple mastectomy
above and (b) as an extension of (a) having
respect more specifically to simple mastectomy
in stages III and IV. So many patients have
been made rapidly worse by the procedure,
and there are such better ways of treating them,
that there will be strong objection to any but
the rarest application of surgery to these con
ditions. (2) Chemotherapy: Because to this
department we look with more hope than to
any other in stages III and IV cancer of the
breast, anything related to it is read with
aviditv. In this book hormone therapy is dis
cussed together with the ablation of the differ
ent glands, including the hypophysis and the
adrenals. The author comes down on the side
of adrenalectomy, and the case for hynophysectomv is not made at all. As between the two an
excellent case can be made for the latter,
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especially by those centres in which mortality
in hypophysectomy is very low. This however
is now academic or it bids fair to be if NissenMeyer’s work (Oslo 1958) on “medical hypo
physectomy”—or as it may in fact be “medical
adrenalectomy”—continues to show as good
results as do the more serious operative pro
cedures of hypophysectomy and adrenalectomy.
Our observation in its short use here (one and
one-half years) is that its primary results are
equally good as those obtained in hypophysec
tomy when so employed. Since however the
agent employed as substitute for ablation is
the same, and in the same dose, as is employed
as maintenance in hypophysectomy, the ques
tion must be posed as to whether it was the
surgical procedure that gave the good results
or the “replacement” therapy that followed it.
If the latter produces the results as seems to
be the case, is hypophysectomy or adrenalec
tomy ever indicated?
The compiler makes no pretence at being
encyclopaedic. Yet in very small compass he
has produced a stimulating treatise in which
there can be no monotony because of the
irregular alternation of the parts that delight
and parts with which readers may sharply
disagree.
For seminar discussions, it could be recom
mended to medical students as having much
that is edifying but also because of its value
as an exercise in sifting chaff from some very
excellent wheat.
TRAITE DE TECHNIQUE C H IR U RG ICA LE
(Treatise of Surgical Techniques). B. Fey, P.
M ocquot, S. Oberlin and others. 761 pp. Illust.
2nd ed. Masson et Cie, Paris, 1959. Paper
6.000 fr., cloth 7.200 fr.

Ce livre se lit avec beaucoup d ’interet car
il est precis et bien ecrit. Les auteurs ne se
perdent pas en explications longues et fastidieuses pour le lecteur. Pour chaque operation,
differentes techniques sont proposees, discutees brievement et bien illustrees. Le lecteur
pourra puiser ailleurs les statistiques sur la
valeur de chacun de ces precedes s’il le
desire.
Ce traite presente d’autres avantages; il
donne un resume succinct de l’historique de
la technique, ce qui ajoute de l’interet. De
plus, il contient quelques donnees sur l’anatomie et la physiologie de chaque organe etudie.
Les soins pre et post-operatoires specifiques
sont esquisses rapidement et enfin les compli
cations majeures, se rapportant a chaque ope
ration, sont enumerees et quelques explications
sur les rnoyens a prendre pour les eviter et les
traiter y sont donnees.
Si les autres tomes de ce traite sont pre
senters avec la meme precision et la meme
sobriete, il devrait etre recommande a tons
les ieunes chirurgiens pour consultation de
tous les jours.
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